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INTRODUCTORY. 

The  notices  of  agricultural  machiuery  embraced  in  this       SaUjecu  in- 

_ ,  eluded  in  this  rp- 

report  are  principally —  port. 

1.  Those  which  have  some  peculiar  features  not  usual  in 
our  machines  of  the  same  class. 

2.  Machines  which  were  entered  and  operated  in  the  series 
of  field  trials  in  the  vicinity  of  Paris  during  the  summer  of 
1878. 

Some  American  exhibits  which  came  within  the  range  of.  Not aii exhibit* 

^  in  Claas  76  onter- 

Glass  76  were  not  entered  for  competition,  and,  in  fact,  many  ed  for  competi- 
of  them  were  outside  of  the  classes  invited  to  the  essais.      tnaia. 

Some  of  these  were  superior  to  any  similar  machines  or 
apparatus  exhibited  from  other  countries,  but,  being  famil- 
iar to  our  own  people,  need  not  occupy  space  here. 

To  indicate  clearly  what  is  meant,  some  instances  may  be 
cited : 

The  windmill  of  the  United  States  Windmill,  Engine,  and    i"»t^u»c«». 
Pump  Company,  and  the  "  Eclipse''  windmill. 

The  Fairbanks  weighing  machines  for  live  stock  and  farm 
produce,  which  carried  the  palm  over  all  competitors. 

The  Howe  scales,  in  fine  finish  and  variety. 

The  Reynolds  fruit-drier ;  etc.,  etc. 

THE  JUKY  OF  CLASS  76.  Juiy  in  Claas  7(S 

The  jury  of  Class  76  was  composed  of  the  following  pei*8ons,  preserv- 
ing the  order  in  the  official  list : 

MM. 

Knight  (Dr.  Edward  H.),  C.  E.,  Hon.  Commissioner..  .United  States. 

Sterstevens  (L.),  Comiuissaire  <le  Belgiquo Belgium. 

FouCHER  DE  Careil,  S<Snatour France. 

GuiuaiD  (Aim£),  Professeur  au  Conservatoire  ct  ^  riusti- 

tut  Agronomiqne France. 

RONNA(A.),  C.  E France. 

Lecouteux,  Professeur  ^  Plnstitut  Agroiiomiqui' France. 

RiSLEU,  Professeur  ^  rinstitut  Agronouiique France. 

MURET(H.) France. 

Petit France. 

LavalardCE.) France. 

Le  Baron  de  Ladoucbttb  (£.),  D6piit<S France. 

Trbsga  (A.),  B^p^titenr  k  Vlustitut  Agronomique France. 
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to^U^SSfsSte^  LIST  OF  MEDALS  GRANTED  TO  UNITED  STATES  EXHIBITORS 

cxhlWtora        to  IN  CLASS  76,  PARIS  EXPOSITION,  1878 

Clam  7fi. 

GRAND  PRIZES. 

Department  of  Agriculture.  Wosliiugrou,  D.  0 Collective  exliibit. 

Cyrus  H.  McCormick Chicago,  111 Binding-reaper. 

GOLD  MEDALS. 

Case,  J.  J Racine,  Wis Reaper  and  thrasher. 

Dederick  (P.  K. )  &  Co Albany,  N.  Y Hay-press. 

Deere  &  Co Molino,  111 Plows  and  cultivator. 

Dodds,  J Dayton,  Ohio Horse  hay* rake. 

Fairbanks  &  Co Saint  Johusbury,  V t . .  Cattle  and  hay  scaler). 

Farmers'  Friend  Manufact-  Grain  and  fertilizer- 

uring  Company Dayton,  Ohio drills. 

Gale  Manufacturing  Co Albion,  Mich Plows. 

Globe  Horseshoe  Nail  Co  .  .Boston,  Mass Horseshoe  nails. 

Johnston  Harvester  Co Brockport,  N.  Y Harvesters. 

Osborne  (D.  M.)  Manuf.  Co. Auburn,  N.  Y  Harvesters. 

Reynolds,  A.  J Chicago,  111 Fruit-drier. 

Warder,  Mitchell,  &  Co... Springfield,  Ohio Harvesters. 

Wood,  Walter  A Hoosiok  Falls,  N.  Y . .  Harvesters. 

Wood,  William  Anscm Albany,  N.  Y Harvesters. 

SILVER  MEDALS. 

Adrianoe,  Piatt,  &  Co New  York,  N.  Y Harvesters. 

Aultman  &  Co Canton,  Ohio . .  Harvesters. 

Bay  State  Rake  Company..  Winchendou,  Mass..  .Horse  hay-rake. 

Coates  &  Co Alliance,  Ohio Horse  hay-rake. 

Curtis,  J.  M San  Francisco,  Cal . .  Wine-heater. 

Farqnhar,  A.  B York,  Pa Thrasher  and  plows. 

Hercules  Lever-jack  Co Newark,  N.  J Lifting-jack. 

Howe  Scale  Company Rutland,  Vt Cattle  and  hay  scales. 

Knight,  Harold  E Bellefontainc,  Ohio..  Maple  sugar  and  si  nip. 

Speer  &  Sons Pittsburgh,  Pa Plows. 

Stratton  &  CuUum Mead vi lie.  Pa Hay-loader. 

U.  S.  Windmill,  Engine,  and 
Piinip  Company Batavia,  111 Windmill  and  piyuxi. 

BRONZE  MEDALS. 

Bickford  &  Huffman Macedon,  N.  Y Grain-drill. 

Graham,  Emlcn,  &  Pass- 
more Philadelphia,  Pa Lawn-mower. 

Hill's  Archimedean  Lawn- 
mower  Company Hartford,  Conn Lawn-mower. 

Morkt  &  Co New  York,  N.  Y Horse  hay-rake. 

Randolph,  T.  F Morristowu,  N.  J Dit-ching  machine. 

Stoddard  &  Co Dayton,  Ohio Grain-drill. 

Taylor  Manufacturing  Co. .Westminster,  Md  — Thrasher. 
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FIELD  TRIALS.  Field  triaU. 

The  trials  of  agricaltaral  implemeuts  in  the  field  were  de-  ^^^  ^^^^2,£ 
tennined  upou  as  early  as  the  year  1876,  when  the  "  Addi-  ^^^  puiSShed 
tion  to  the  General  Regulations"  announced  the  following : 

[TraDslation.] 

"SPECIAL  DIRECTIONS  TO  FRENCH  AND  FOREIGN  EXHIB- 
ITORS IN  THE  GROUP  OF  AGRICULTURE  (GROUP  Vni). 


"Article  16. — Agricultural  machines  and  implements.  Sue-  j^^^^^SS^ 

cessive  competitive  trials.  ^  i^«- 

"Besides  the  conditions  determined  by  the  *  General  Reg- 
ulations '  [September  7, 1876],  a  series  of  competitive  trials 
is  ordered  for  agricultural  machines  and  apparatus,  the  re- 
sults of  which  will  be  considered  in  the  determination  of 
the  awards. 

"  These  trials  will  succeed  each  other  in  the  foUowingorder: 

"Fib ST  SERIES. — Ma4)hin€s  and  instruments  used  in  the 
culture  and  preparation  of  the  soil. 

"Extirpators,  scarifiers,  ditchers,  drainiug  apparatus, 
plows  of  all  sorts,  harrows,  rollers,  hydraulic  machines, 
steam-plows,  and  their  appurtenances. 

"  Second  series. — Machines  and  instruments  used  in  sowing 
gram  or  fertilizers^  and  the  cultivation  of  crops  in  drills. 

"Fertilizer-distributors,  seeding  machines  of  all  kinds, 
horse-hoes,  ridging  plows. 

"  Third  series. — Machines  and  instruments  belonging  to 
the  culture  or  care  of  hay  crops. 

"  Mowers,  hay-tedders,  rakes,  and  other  apparatus  belong- 
ing to  the  hay  field,  the  i)acking,  baling,  or  preservation  of 
hay. 

"Fourth  series. — Machines  and  implements  for  reaping. 

"Reaping  machines,  apparatus  for  the  harvesting  of  ce- 
reals, their  preservation  in  fitful  weather,  their  transporta- 
tion and  preservation. 

"Fifth  series. — Machines  and  apparatus  for  the  thrash- 
ing and  cleaning  of  cereals  and  other  plants^  and  the  prepara- 
tion of  food  for  domestic  animals. 

"Thrashing  machines,  riddles, fanning  mills,  grain-clean- 
ers, granaries,  straw-cutters,  feed  grinders  and  crushers, 
^oo^cutters,  etc. 
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Field  trials,     ii  Abtiole  17.— Times  determined  far  the  trials  of  agricult- 
ural machines  a/nd  implements, 

RSgSSu^aSS-     "  "^^^  ^^^  *^^  series  of  trials  will  take  place  during  the 
r3s,  1876.  month  of  May,  the  third  and  foorth  series  in  the  months  of 

June  and  July,  and  the  fifth  series  in  the  month  of  August. 
^^  All  the  arrangements  will  be  made  in  order  that  these 
trials  of  machines  and  instruments  shall  be  as  full  as  possi- 
ble, and  of  such  sort  as  to  demonstrate  on  the  one  hand  the 
force  required,  and  on  the  other  the  cost — in  one  word,  the 
valuable  effect. 

'^During  each  of  these  trials  the  exhibitors  or  their  agents 
will  hold  themselves  at  the  disposition  of  the  jury,  and  fur- 
nish in  duplicate  the  teams,  apparatus,  and  machines  which 
may  be  necessary  in  the  trials. 

•  •  •  •  • 

"  Paris,  December  1,  187G. 

"  Le  SSnateurj  GommissaircQSnSral : 

"J.-B  KRANTZ." 

^^mdix^i,     The  "Appendix  No.  1"  to  the  French  "General  Begula- 
ciaasiflcaSon.     tious"  of  September  1, 1876,  contained  the  "  System  of  Gen- 
eral Classification ,"  and  agricultural  implements  were  men- 
tioned in  two  classes : 

[Translation.] 

"SIXTH  GROUP. 


ciAM  51.  "  Class  61. — Agricultural  implements  a/nd  processes  used  in 

the  cultivation  of  fields  and  forests, 

"Plans  of  culture;  distribution  and  management  of  crops. 
Apparatus  and  works  for  agricultural  engineering,  drain- 
ing, irrigation,  etc.    Plans  and  models  of  farm  buildings. 

"Tools,  implements,  machines,  and  apparatus  used  in 
husbandry,  sowing  and  planting,  harvesting,  preparation 
and  preservation  of  crops. 

"Various  agricultural  machines  worked  by  horse-power 
or  by  steam,  etc.,  etc." 

"EIGHTH  GROUP. 

ciaM76.  "Class  76. — Specimens  of  farm  buildings  and  agricultural 

works. 

•  •  •  #  • 

"Apparatus  for  preparing  the  feed  of  animals. 
"Agricultural  machinery  in  motion:  steam-plows,  reap- 
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ing  and  mowing  machines,  hay-making  machines,  thrashing    ^^^  f^ruUt. 

machines,  etc." 

•  •  #  •  • 

This  duplication  of  statement  caased  some  difficulty  all  arfsiai^mciS 
the  way  through.  tionof  ^ouita- 

ral  maobinery  in 

It  seems  to  have  been  regarded  as  optional  on  the  part  o^^!?_^^p*  ^^ 
exhibitors  whether  to  place  their  machines  in  Class  51  or 
Class  76. 

The  French  exhibitors  generally  chose  Class  76,  and  the 
exhibits  from  the  United  States  were  entered  in  the  same 
class  before  leaving  our  shores. 

The  English  machines  were  all  entered  in  Class  51 ;  Eng- 
lish colonies  the  same;  Norway,  Sweden,  Japan,  China, 
Spain,  Eussia,  in  Class  51;  Austria-Hungary,  Switzerland, 
in  both;  Belgium  in  51;  Greece  in  neither;  Denmark  in 
both ;  Italy  in  51. 

Jurors  were  appointed  in  each  class,  and  commenced  their  gp^S^  j^^'Sr 
work,  viewing  the  same  machines,  the  class  juries  some-  cJa^*®* 
times  finding  themselves  face  to  face  regarding  the  same 
implement.  As  the  principal  apparent  result  would  be  the 
granting  of  duplicate  medals,  which  was  not  a  concern  of 
theirs,  the  affair  was  entirely  amicable;  but  the  exhibitors 
testified  a  laudable  desire  to  get  a  full  share  of  anything 
good  in  prospect,  and  commenced  entering  in  the  other  class, 
whichever  it  might  be;  the  English  and  others  putting 
themselves  in  Class  76,  and  the  Americans,  nothing  loth, 
enrolling  themselves  in  Class  51. 

As  Class  51  had  the  machines  at  rest  and  Class  76  the  ^j^j^^^-^™*- 
same  machines  in  motion,  it  became  an  interesting  problem 
with  the  exhibitors,  when  a  jury  was  se^n  approaching,  to 
know  which  it  might  be,  and  either  to  cast  off  or  put  on  the  chiiSaS  motSn! 
belt  by  which  the  machine  derived  its  motion  from  the  en- 
gine which  ran  the  machines  in  the  agricultural  annex.  As 
errors  sometimes  occurred,  the  jurors  in  Class  51  saw  a  ma- 
chine in  motion  and  Class  76  in  a  state  of  perfect  and  entire 
repose,  which  changed  to  hysterical  activity  when  the  ex- 
hibitor found  out  his  mistake. 

The  result,  as  exhibited  in  the  awards,  shows  how  much 
the  work  was  duplicated,  and  the  respective  values  of  the 
medals  show  the  relative  appieciation  by  the  respective  ju- 
ries of  the  same  machines.  The  correspondence  of  the  esti- 
mates was,  however,  pretty  close. 

The  English  acting  Commissioner-General,  a  most  active  qSIt^p-  caniifle 
and  able  executive  officer,  with  perhaps  a  greater  experi- 
ence in  such  matters  than  any  one  else  in  the  whole  person- 
nel of  the  Exposition,  took  exception  at  an  early  date  to  the 
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Field  triait.     field  trials,  as  the  English  had  determined  not  to  enter  upon 

EngUsh  oi^eo-  them.    The  matter  long  hang  doubtful,  and  it  is  probable 

tion  to.  ^j^^^  ^j^g  serious  opposition  caused  the  delay  and  ihe  change 

of  the  times  and  order  of  the  senes  of  trials. 
American  do-     The  United  States  juror  in  the  class  strongly  insisted 
trials  in  the^eidL  that  the  Original  plan  should  be  carried  out.    The  French 

Direction  of  Agriculture,  presided  over  by  M.  Eugfene  Tia- 

serand,  and  the  jury  of  Class  76  were  like-minded ;  and  the 

following  progi-amuie  for  the  trials  was  issued  on  the  14th 

Original  pro-  of  Juuc,  a  time  when  it  was  originally  exi>ected  that  one- 

SrSS^out.        half  of  the  trials  would  have  been  concluded.    The  first  trial 

actually  took  place  July  22 : 

[Translation.  ] 

Special  rogula. "  SPECIAL  REGULATIONS    FOR    THE    TRIALS    OF  AGRIOUL- 
field^l?*^    *^*  TURAL   MACHINES   ON   THE   GROUND. 

"1.  The  trials  of  the  agricultunil  machines  will  tiike 
place  in  the  vicinity  of  Paris.  The  machines  will  be  oper- 
ated under  their  ordinary  working  conditions  and  for  a  suf- 
ficient time  to  permit  the  proper  estimation  of  their  value. 

**2.  These  trials  apply  to  the  French  and  foreign  ma- 
chines belonging  to  the  following  groups : 
ciaaaea  of  ma-     "1.  Mowevs^  tedders,  rakes,  and  portable  haypresaes. 

chinas  to  be  tried 

"2.  Reaping  machines  and  bindinfi  reapers. 

"3.  Appliances  for  the  preparation  of  the  soil,  plows  and 
instruments  for  breaking  or  clearing  tlie  soil,  worked  by  teams 
or  by  steam  ;  gang-plows,  draining  machines,  etc. 

"  Other  agricultural  machines,  not  inchided  in  the  above 
category,  will  be  tried  also  if  deemed  of  sulficient  impor- 
tance. 
Noticea  of  place     u  3.  Thcsc  trials  will  be  had  at  places  to  be  hereafter  deter- 

of  trial.  '■ 

mined. 
tSdSg  wmpett^     '^4.  The  exhibitors  who  wish  to  take  part  in  these  trials 
*o"-  must  make  it  known  in  writing  before  the  30th  of  June. 

'*  5.  The  Director  of  the  Sections  of  Agriculture  and  Horti- 
culture, on  the  recommendation  either  of  the  foreign  com- 
Deaignation  of  missioucrs  or  of  the  committees  of  admission,  shall  desig- 
trtSi.  ^  ^      nate  the  machines  to  be  admitted  to  the  trials ;  these  will 

last  at  least  one  day  for  each  group  of  machines. 
Place  in  field     "6.  The  sitc  on  which  each  machine .  shall  work  will  be 
**^      ^  ^  designated  by  drawing  lot«  between  the  exhibitors  just  pre- 
vious to  each  trial. 

ooatofwUWtSra      *'^*  ^^^^  Contestant  will  provide,  at  his  own  cost  and 

care,  the  attendants,  teams,  fuel,  and  everything  necessary 
for  the  working  of  his  machines;  the  cost  of  transportation, 
going  and  returning,  being  also  at  his  own  charge. 
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"8.  Any  exhibitor  whose  machine  may  be  broken  or  dis-    Fuutnau. 
abled  during  work  may  replace  it  by  an  identical  machine.  Regulations  for. 

"9.  There  will  l>e  no  classification  in  order  of  merit. 

"  10.  The  accredited  delegates  of  the  societies  and  com- 
mittees of  agriculture  of  France  may  follow  all  the  opera- 
tions, and  will  then  meet  at  a  place  to  be  hereafter  desig- 
nated to  make  known  their  opinions  on  the  trials  at  which 
they  have  been  present. 

'*11.  The  precise  date  and  place  for  each  trial  will  be 
made  known  not  less  than  eight  days  in  advance. 

'^Special  article, 

"The  Director  of  the  Sections  of  Agriculture  and  Horti-   selection  of  ma- 
culture,  with  the  advice  of  the  committees,  will  designate SmeSctaiSS*™ 
amoDg  the  machines  which  have  been  worked  those  which 
shall  be  the  object  of  dynamometric  trials. 

"These  trials  will  be  made  at  the  laboratory  of  rural 
engineering  at  the  Agricultural  Institute  of  Vincennes. 

"  Paris,  June  14,  1878. 

"  Dress6  et  approuv6 : 

"Xe  SSnateuVj  Commissaire-OdnSral^ 

"J.B.  KEANTZ. 
"  Vu  et  appro  uv4 : 

^^Le  Ministre  de  V Agriculture  et  du  Commerce^ 

"TEISSERENC  DU  BORT.      ' 

"  Note. — Applications  for  admission  to  the  trials  must  be      Applications 
made  in  writing  and  deposited  at  the  Bureau  of  the  Agri- the  triato"*  **° 
cultural  Section  {Pavilion   de  VExposition  de  V Agriculture^ 
Quai  WOrsay)^ 

The  English  protest  was  repeated  upon  the  reception  of  English  proteat. 
the  foregoing  definite  announcement,  which  was  placarded 
in  the  building  of  the  Chnmp  de  Mars  and  at  the  Direction 
of  Agriculture  on  the  Qu^i  d^Orsay, 

Entries  for  the  trials  were  made  by  almost  all  the  nations    Nations  which 
represented  in  the  agricultural  section :  England,  France,  *° 
the  United  States,  Canada,  Russia,  Switzerland,  and  Italy. 
After  the  list  of  competitors  was  printed,  however,  most  o^th^4S*^u*h'^  "^ 
the  English  exhibitors  withdrew.  ♦ 

The  trials  came  off  as  follows  : 

\st  series. — AtMarmont  {Sdne-et-Marne)^  July  22,  1878.        Dates  of  trials. 

Including :  Reapers,  binding -reapers,  combined  reapers  and 

*  At  the  Vienna  Exposition  in  1873,  at  the  field  trials  at  L^opoldstadt, 
Jidy  9  of  that  year,  19  reapers  and  16  mowers  started.  These  were  all 
American,  'Hhe  English,  French,  and  Germans  not  thinking  it  expe- 
dient to  take  part,''  as  M.  Tisserand  says  in  his  official  French  report  of 
the  Vienna  Exposition. 
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Peti^Bou^g. 


Esplanade  des 
InvalidM. 


Field triait.      mowerSj  mowerSj  hay-teddersy  horserakeSj  prairie  renovators^ 
Msrmont      hay-loaderSy  electric  apparatvLs  for  night  work  in  the  fields. 

The  dynamometiical  trials  were  had  at  the  same  place 
July  26. 

2d  series. — At  Petit-Boorg  {8eine-et-0ise)y  July  29, 1878. 

Including:  PlowSy  gang-plows,  steam-plows  and  cultivators, 
horse-hoes,  cultivators ,  harrows ,  rollers,  ditchers,  drills  and 
broadcast  sowers  for  seed  and  fertilizers. 

The  dynamometrical  tests  were  had  at  the  same  place 
August  6. 

3d  series. — At  the  Exposition  grounds  on  the  Esplanade 
des  InvalideSj  August  4. 

Including :    Thrashing  machines  driven  by  steam  or  horse 
power,  or  by  hand  for  smMl  operations;  haling  presses  for  hay 
or  straw. 
Champ  de Mars.     4^^  scrics. — On  the  lawu  of  the  Champ  de  Jlfar«,  August  8. 

Including:  Lawn-mmcers. 

5th  series. — Same  place,  August  9. 

Including:  Apparatus  for  watering  lawns  ami  gardens. 

Gimeaae.  (j^^  scrics. — At  Goucssc  {Seine -et-Oise),  August  12. 

Including :  SUam  plows  and  cultivators,  for  extensive  or 
moderate  operations. 

of^'Sr'BpTcSi     The  announcement  that  the  Minister  of  Agriculture  and 
Firaaim'erir^^C)^™™®''^  ^^^  placcd  at  the  disposition  of  the  committee 

on  trials  "twelve  objects  of  art"  to  reward  exceptional 
merit  which  might  be  found  in  any  of  the  competing  ma- 
chines added  greatly  to  the  interest  which  the  contestants 
felt  in  the  result  of  the  trials,  but  provoked  further  opposi- 
tion on  the  part  of  those  who  declined  the  test. 

These  special  awards  were  additional  to  regular  medals 
provided  for  in  Annexe  No.  1  of  the  R^glement  06n6rale. 
BAvTesvaees.  It  was  Understood  at  the  time  that  the  ohjets  Wart  would 
probably  be  Sfevres  vases  worth  1^00  fr.  each,  and  it  may  be 
added  here,  somewhat  out  of  the  historical  order,  that  such 
proved  to  be  the  fact  when  they  were  received  at  the  State 
Department,  Washington,  D.  C,  in  November,  1879,  for 
distribution. 
1  ™™»t«dw«-     The  work  of  the  jury  in  Class  76,  so  far  as  carried  on  in 

ion  by  the  jury  on  "^      *^  ' 

aCTicnitunii  ma- the  prcciucts  of  the  Champ  de  Mars,  where  the  machines 

chinery   depend-  '^  -^  ' 

*?*-  ^Y^JL  r®®"^*  were  exhibited,  was  not  considered  final,  as  the  ultimate 

of  field  triala.  ,       , .        .  .  /.   ,  ,  . 

adjudication  was  dependent  ui)on  the  action  of  the  machines 
at  the  trials  in  the  field,  so  far,  at  least,  as  those  were  con- 
cerned which  took  part  in  them.  This  was  in  accordance 
with  article  16  of  the  "  Special  Eegulations,''  above  quoted. 
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The  constitation  of  the  special  jury  for  reporting  upon  ti,e**J***^iJi^®i"  ®' 
the  field  trials  was  announced  in  the  following  letter :  ^  the  fleid. 

"Miniature  de  T Agriculture  et  du 
Commerce. 

'^  Exposition  UniverseUe  Interna- 
tionale de  1878,  h  Paris. 

"Direction  de  la  Section  de  TAgri- 
cnltore  et  de  THorticnltnre. 

'^QuAi  d'Orsay, 

"PAVILLON  DE  L'AGBIOULTURE, 

^'Paris  le  19  Juillet  1878. 

[Translation.  ] 

"  Sir:  The  commission  charged  with  the  public  trials  in 
the  field  of  the  agricultural  machinery  of  the  Universal 
Exposition  is  composed  of  the  members  of  the  jury  and  of 
the  committee  of  admission  of  Class  76. 

"  I  have,  therefore,  to  ask  you  once  more  for  your  valuable 
assistance. 

"The  programme  inclosed  will  inform  you  of  the  place 

where  and  the  day  and  hour  when  these  public  trials  will  be 

made. 
"Please  accept  the  renewed  assurance  (etc.). 

"The  Director  of  the  Sections  of  Agricul- 
ture and  Horticulture, 

"EUGENE  TISSERAND.        M-Tmewma. 
"Dr.  Edward  H.  Knight, 

"  Member  of  the  International  Jury?^ 

To  this  commission  was  added  M.  Patinot,  the  Pr^fet  of  ^M.Patiiiot,pr6. 

fet. 

the  Department  of  the  Seine  et  Marne,  and  a  committee 
firom  the  Agricultural  Society  of  that  Department,  in  which 
the  ti  ial  of  reapers,  etc.,  was  held. 


THE  FIELD  OP  PETIT-BOURG. 

I  See  map  facing.  ] 
THE  PLOW  AND  CULTIVATOR  TRIALS. 

Comparison  of     Considering  their  common  oriffin,  there  is  a  marked  differ- 

the  plows  of  vari*  c»      i 

•as  nations.       encc  between  the  plows  of  England,  the  United  States,  and 

France.  Southern  Europe  has  plows  still  more  primitive, 
resembling  those  shown  on  coins  of  the  period  of  the  Greek 
occupation  of  Sicily.  It  is  not  easy  from  the  specimens 
shown  at  the  French  Exposition  to  determine  what  may  be 
the  ordinary  plows  of  Denmark  and  Sweden,  as  the  plows 
from  those  countries  are  all  of  iron  and  copies  of  the  En- 
glish. 
no?*%>w^£  ^"  ^  number  of  instances  one  has  to  regret  that  the  com- 
tire  specimens  of  Qii^ssioners  from  the  various  countries  should  have  judged 

ilie  country  s  im*  ^^       *=' 

piemenu.  it  advisable  to  present  only  their  most  improved  implements, 

which,  as  in  the  cases  of  Sweden  and  Denmark  just  men- 
tioned, are  not  representative  of  the  countries,  being  for  the 
most  part  copies  of  imported  implements.    The  same  diffi- 
iteferonco  to  culty  occurrcd  at  the  Centennial  Exhibition  in  Philadelphia, 

the  Centennial.    1870,  though  spccimcns  from  Java,  Tunis,  Japan,  Siam, 

British  India,  Finland,  and  Brazil  enabled  one  to  stud.y  im- 
plements some  of  which  are  as  crude  as  those  shown  in 
the  Egyptian  tombs. 
Comparison  of     For  some  rcasou  unexplained,  the  collection  of  primitive 

and  PaSS^elSSiJ  tools  and  implements  at  Paris  was  not  as  good  as  at  Phila 

^iSthSlo^^'delphia,  though  that  of  arms  was  better.  The  Javanese  col- 
lection of  native  imi>lements  in  Paris  was,  however,  better 
than  any  other  in  that  city,  and  superior  to  anything  of  the 
kind  shown  at  the  Centennial  Exhibition.  It  is  not  the 
present  purpose  to  write  the  history  of  the  development  ol 
the  plow,  but  it  may  be  remarked,  en  passanty  that  the  origi- 
nal typical  form  has  been  preserved  in  all  succeeding  ages. 


Plow  trUiu,     Passing  by  with  regret  the  archjeologic  and  ethnologic 
29,1878.     '       department  of  the  subject,  I  proceed  to  consider  what  the 

Paris  Exposition  showed  of  novelty  combined  with  merit, 
and  to  describe  the  implements  competing  for  the  special 
prizes  at  Petit-Bourg  (Seine-et-Oi^e)^  France,  July  29, 1878. 

The  trials  were  ordered  by  M.  Teisserenc  du  Bort,  the 
Minister  of  Agriculture  and  Commerce,  in  conformity  with 

16 
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the  Riglement  OinSrale^  dated  December  1,  1876.    Much  op-  p^^^^^- 
position  was  made  by  the  secretary  of  the  British  Commis- 
sion, who  in  fact  had  charge  of  the  British  sections,  but 
the  French  authorities  eventually  decided  to  pursue  the 
course  first  marked  out. 

The  exhibitors  at  the  field  trials  of  July  29  were:  French,    ^^^^  **™ 
24 ;  Italian,  2 ;  American,  5  ]  Hungarian,  1. 

The  English,  with  the  exception  of  the  steam-plow  manu- 
fiEKstorers,  declined  the  competition,  as  did  also  the  Swedish, 
Danish,  and  Spanish. 

The  steam  plows  and  cultivators  were  tested  on  two    steam  piow». 
occasions. 

The  system  of  Fowler  &  Co.,  of  Leeds,  England,  and  of  Fowier  &  Co. 
Debains,  of   Saiut-liemy,  prh  Clairefontaine,  France,  at   Debain*. 
Petit-Bourg,  July  29. 

The  system  of  Aveling  &  Porter,  of  Rochester,  England,    Aveiing&Por- 
at  Gonesse,  August  12. 

The  dynamometrical  tests  of  plows  were  made  at  Petit-    Dynamometri- 
Bourg,  August  6. 

[The  subject  of  steam  plows  and  cultivators  is  considered 
after  the  hand  and  horse  plows.] 

Entries  at  the  plow  trials.  Entnea  at  the 

■^  plow  tnala. 

The  following  is  a  list  of  the  competitors  in  the  plow  trials 
at  Petit-Bourg  (Seine-etOise),  July  29,  1878 : 

Biggi,  Piacenza,  Italy :  1  ox-plow. 

Boitel,  Soissons  {Aisne)^  France:  3  Brabant  plows. 

Bosselet,  Fontenay-les-Louvres  (Seine  et-Oise):  1  stubble 
plow. 

Candelier,  Bucquoy  {Pas-de  Calais) :  1  Brabant  double 
plow,*  1  Brabant  irisdc,  1  Brabant  bisocA 

Coutelet,  fitrdpilly  {Seine-et-Marne):  1  plow. 

David,  Sarlat  (Dardogne):  1  plow. 

Debains,  Saint-Remy  {Seine-etOise):  1  steam-plow. 

Decauville,  Petit-Bourg  (Seineet-Oise):  Steam-plows. 

Deere  &  Co.,  Moline,  III.,  U.  S. :  1  gang-plow,  1  plow,  I 
sulky-i)low. 

Depoix,  Chapelle-en-Serval  (Oise):  1  iron  plow. 

Delahaie-Tailleur  &  Bajac,  Liaucourt  (Oise):  1  Brabant 
double  plow,  1  Brabant  plow,  1  hisoc,  1  quatresoc,  1  drain- 
ing plow,  1  stubble  plow,  I  trisoc,  1  ditching  plow. 


*The  double  plow  is  capable  of  changing  to  turn  a  furrow  in  cither 
direction ;  otherwise  called  a  swing-plow,  turning  plow,  hillside  plow, 
etc. 

t  Biioo  and  trisoo  are  plows  with  two  or  three  shares  and  mold  boards, 
respeotiyely — i.  e.,  gang-plows  with  two  or  with  three  bodies. 
2  P  E ^VOL  6 
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p^nifBotT^**^'     I^'ii^ii^?  Montereau  {Seine-et-Mame):  1  Brabaut  plow,  1 

plow. 

For6t-Collin,  Ouise  {Aisne) :  Brabant  doable  plows. 

Gale  &  Co.,  Albion,  Mich.,  U.  S. :  2  plows. 

Gamier,  Bedon  {Ille-et-Vilaine):  1  plow,  1  ditching  plow. 

Henry  Frferes,  Dury-lfes- Amiens  {Somme) :  1  Brabant  plow, 
I  plow  (0.25  meter  depth),  1  trisoc. 

Ladislas-Gubiez,  Buda-Pest,  Hungary :  Plows. 

Lemaire,  Auger,  &  Amiot,  Bresles  (Oise):  Brabant  plows, 
Bmbant  plows  d,  bascule. 

Mar6chaux,  Montmorillon  (Vienne):  1  plow,  1  ditching 
plow. 

Meixmoron  de  Dombasle,  Nancy  {Meurtlic-et- Moselle):  1 
xatda.  swing-plow,  1  subsoil  plow,  1  plow  {avant-train),  hisocs^  1 

ridging  plow. 

Meugniot  Ain^,  Dijon  {C6te  (POr):  1  plow,  1  hisoc. 

Nicod  Fr^res,  iSternoz  {Doubs):  Plows. 

Normand  -  Gourdain,  Villers-au-Flos  (Pas-de-Calais):  1 
Brabaut  double  plow. 

Parquiu,  Paris :  1  Parquin  plow. 

Eandolph,  Morristown,  N.  J.,  U.  8. :  Ditching  machine. 

Renault -Gouin,  Sainte-Maure  (Indre-et- Loire):  1  vine- 
yard plow,  1  ridging  plow,  1  ditching  plow. 

Rousselct,  Tancrou  (Seineet-Marne):  1  stubble  plow. 

Simond,  la  Baume  {Doubs) :  1  plow. 

Speer  &  Sons,  Pittsburgh,  Pa.,  U.  S.:  Plows. 

Valck-Virey,  Saint-Di6  (Vosges):  1  double -moldboard 
plow. 

Vemhes,  Saint-Izaire  {Avet/ron):  1  plow. 

Voiriu,  Manois  (Eauie-Marne):  1  plow. 

Wateliez-Delattre,  Emmerin  {Nord) :  Plows. 

(And  many  others  not  entered  on  the  printed  programme.) 

ciaatifloation.  Classification. 

To  render  the  account  more  clear  the  plows  will  be  divided 
into  groups  as  follows : 

1.  Single.  6.  Clearing. 

2..  Tuming-moldboard.  7.  Sulky. 

3.  Subsoil.  8.  Gang. 

4.  Draining.  9.  Boot-digger& 

5.  Eidging. 

latooductory  Introductory. 

The  variety  of  styles  and  sizes  of  plows  in  France  is 
greater  than  in  the  United  States.  Some  makers  have  as 
many  as  ten  different  sizes  of  a  peculiar  line  of  plows. 
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France  is  not  so  homogeneous  a  nation  as  our  own,  and  the  p^^sSurg^^' 
influence  of  the  old  provincial  divisions  of  Flanders,  Nor- 
mandy, Alsace,  Languedoc,  Provence,  Gascony,  etc.,  is  visi- 
ble in  the  implements  and  methods  as  well  as  in  the  persons 
and  language  of  the  peoples.    French  plow  manufacturers   caiues  of  va- 
who  aim  at  a  national  reputation  and  clientele  have  to  bear  plows. 
in  mind  the  prejudices  or,  perhaps  we  may  say,  habits  of 
the  different  sections ;  and  this  increases  the  variety  of  the 
stock  in  trade,  somewhat  as  in  our  own  case,  where  the 
right-hand  and  the  left-hand  plows  respectively  have  their 
admirers.    The  customs  of  Central  and  Southern  Ohio  and 
of  the  South  generally  differ  in  this  respect  from  Michi- 
gan, the  line  of  the  Lakes,  and  the  Eastern  States.    There .  variety  greater 
is  more  difference,  for  instance,  between  the  "Dombasle^with  us  or  m 
plow,  made  at  Nancy,  in  the  old  Lorraine,  and  the  Brabant  °^  ""  ' 
double^  built  at  Liancourt  or  at  Benues,  than  is  to  be  found 
between  any  single-furrow  plows  built  in  the  United  States 
or  between  any  varieties  made  in  England. 
It  will  not  answer  the  present  purpose  to  show  the  crude       The  cruder 

. 1  !_•  I  a.'ii  •         Ti         _x        /.forms  of  French 

country  plows  which  are  stul  so  common  m  all  parts  of  plows     omitted 
France,  although  one  may  traee  the  original  features  in     ™*^<'"'p®^- 
many  of  the  most  improved  present  iorms.    It  is  only  de- 
signed to  show  those  that  have  merit,  and  in  which  certain 
features  of  novelty  svre  to  be  found,  which  may  i)08sibly  be 
suggestive  to  those  engaged  in  the  manufacture  of  farming 
implements.    Even  when  the  specimen  selected  for  illustra- 
tion may  look  more  curious  than  useful,  it  will  be  rash  to 
condemn  at  first  eight,  for  the  French  are  excellent,  careful, 
and  successful  farmers,  and  La  Belle  Fra)ice  is  no  misno-  La BOie France. 
mer,  for  the  country  is  probably  the  richest,  most  pros- 
perous, and  most  beautiful  in  the  world.     The  farming 
implements  of  such  a  nation,  especially  when  so  large  a 
majority  of  the  people  is  engaged  in  rural  pursuits,  cannot 
but  be  worthy  of  attention. 

PLOW  TRIALS.  Scene    of    the 

plow  trials. 

The  trials  of  plows  at  Pctit-Bourg  took  place  on  the  farm    Farmof  M-De- 
of  M.  Decauville,  an  area  of  several  hundred  acres  being  ^irg.** 
placed  at  the  disposal  of  M.  Eugene  Tisserand,  the  Inspector- 
General  of  Agriculture  of  France  and  director  of  the  trials. 

1.  Single  plows.  single  plows. 

The  French  still  adhere  to  a  wooden  moldboanl  for  cer-  ^^^^^^  ™*»*'*- 
tain  sandy  soils.    Such  plows  weigh  from  80  to  240  pounds, 
according  to  size,  and  sell  at  from  30  tx)  75  ir.    While  in 
England  plows  have  generally  two  wheels  to  gage  the 
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depth,  it  is  by  uo  means  so  imiversal  in  France,  and  the 
cheaper  forms  of  wootleubeam  plows,  which  are  sold  as  low 
as  35  fr.,  are  freqnently  wheelless.    The  French  catalogues 


FlQ.  1. — F^aick  uiooden-Moldboard  plow. 


divide  tbem  into  "  without  wheels,"  "  with  one  wheel,"  "with 
two  nntMjual  wheels." 
The  eharrue  &  ehaine  (Fig.  2)  has  two  equal-sized  wheels, 


FlO.  2. — Chamit  i  ckatne.     P.  Darmd,  Montertau,  Avum. 

}r*niuuid;  and  preserres  the  general  tomi  of  the  JCormandy  plow,  in 
which  the  beam  is  set  at  a  considerable  angle  and  rests  in 
a  seat  on  the  frame  of  the  high  fore-carriage  (aranttratn). 
The donhle- tree  is  hitehetl  lo  the  axle  of  the  arant-train,  tmd 


Fig.  3. — Ploie  mounted  trith  atant-traln. 


Dontbatlf,  Xaney,  Framce. 


wwutafoca- the  latter  has  a  draft-chain  to  the  beam.  The  implement 
has  a  loose  and  rattling  appearance  to  us,  who  have  more 
compact  arrangements,  bat  it  does  very  good  work  and 
maintoins  its  place. 
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The  mode  of  monuting  the  plow  on  tlie  avant-train  shown    PiowtrMt. 
in  Fig.  3  is  one  found  in  the  long  series  of  plows  manufact- 
nred  by  Meixmoron  de  Dombasle,  of  Nancy.    The  nose  of 


FlO.  4.— Brabant  e'mpU.     P.  Daraad,  Manlermu,  France. 

the  plow  is  pivoted  to  the  avant-train  instead  of  simply  rest- 
ing upon  it  and  being  drawn  by  a  cbain.  Tlie  adjiistnicnt 
for  depth  of  furrow  is  by  the  vertical  screw,  which  has  a 
handle  above  the  bridge. 


FlO.  5. — thiran^i  plow  body. 


tkt  moldboard  tide. 


Another  step  and  we  ai)i)roximate  more  nearly  to  the 
English  style — Duraud's  Brabant  nimple.  as  distinguished 
from  the  double,  which  has  a  turning  moldboiml  {toume 
oreilU),  a  left  hand  and  a  right  hand,  so  as  to  plow  back 


and  forth,  retnmiug  in  the  last -made  furrow,  the  near  and 
the  off  horse  alternately  in  the  fuiTow. 

In  this  plow  the  avant-train  simply  sustains  the  beam; 
the  draft  is  by  a  rod.    In  the  circular  handed  to  the  specs- 
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tators  at  the  trial  it  in  described  as  ''intended  for  depths 
either  ordinary  or  deep.  It  replaces  with  great  advantage 
all  the  ancient  models  of  plows.  It  will  travel  alone  apon 
the  earth,  withont  need  of  holding  the  handles." 


Fig.  7. — new  of  the  tcparatt  pkna  of  ilic  body,  miuns  the  moldboard. 


For  the  i)urpnae  of  illustrating  the  French  method  of 
manufacture,  it  will  be  as  well  to  dissect  one  plow.  If  our 
people  may  have  the  idea  of  supplying  France  with  plows 
to  tlie  same  extent  that  they  now  furnish  that  country  with 
harvesters,  tfee  detail  may  not  be  thrown  away. 


Fig.  e.— Reip  niideT  (*c  body  of  the  ptoie. 


Duraud's  plow  bodies  are  made  applicable  to  any  system 
of  plows  as  well  iis  the  Brabant  simple.  The  firm  also  sup- 
plies the  parts  of  the  body,  which  can  be  mounted  on  any 


E.  Bodin,  Renna,  Frtmee. 


plow  by  local  shops,  according  to  the  custom  of  the  coun- 
trj-.    They  are  made  either  in  casl  iron  or  chilled,  and  in  12 
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different  sizes,  from  those  adapted  for  1  horse  to  those  for   ^''^  f™** 
12  horees. 

In  Figs.  5  to  8  the  portions  of  the  plow  body  are  shown,  dj^^StP" "»«■ 
A  is  tlie  staudant ;  B  the  sole;  C  the  corner  piece;  D  thei^^*-*- 
share;  E  the  breast  covering  the  front  of  the  standard;  F 
is  the  heel-piece  to  prevent  wear  of  the  inoldboanl;  G  is 
the  rear  standard ;  and  II  the  helicoidal  moldtward. 

The  one-wheeled  plow  of  Bodin,  of  Trois-Croix  (Fig- 


1'ithaklni-CDlti.T. 


Fig.  lO.—Large 

nre  9),  dispenses  with  the  arantfratn,  the  standard  of  the 

gage-wheel  passing  through  a  mortise  iu  the  beam.    The 

qnadrant-clevis  permits  adjustment  for  land,  and  the  screw 

throDgh  which  the  draft-rod  passes  is  the  gage  for  depth. 

It  is  very  closely  on  the  British  model.    Tho  French  i)lows 

iu  a  set,  otherwise  similar  except  as  to  size,  are  classed,  by 

the  length  of  the  moldboard,  short,  iiiedium,  and  long  {rer- 

aoir  court,  veraoir  mixte,  versoir  allonge).    Figs.  9  and  10  show  vh»iuJ    pio<l^. 


Fig.  11. — 3tM-tekMl«d  plovi.     Lotceock  4"  Barr,  Shrettubury,  England. 
the  veraoir  allongi.    The  moile  of  fastening  the  colter  by  a 
yoke,  shown  in  Fig.  9,  is  becoming  quite  common  in  several 
countries.     The  implement  is  all  of  iron.    The  8malle.st  size 
is  intended  for  one  horse  in  sandy  ground. 

Fig.  10  ia  made  iu  three  sizes —  ^' 

*  (Fig 

Weight.  kilDB.    Price,  tUmcs. 


ADdprlceiL 

ntm. 


Bodin's  large-sized  plow  (Figure  10),  with  two  wheels  and 
a  jointer,  is  designed  to  t>low  t«  a  depth  of  35  centimeters 
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(14")  when  drawn  by  G  borses  or  oxen.  It  is  used  in  opeo- 
iiig  furrows  for  draining.  TUe  weight  is  200  kilos  and  price 
''  230  fr.  The  skiin-colter — the  first  appearance  of  which  in 
this  country  is  believed  to  have  been  about  30  yejvrs  ago  in 
the  implement  known  aa  the  "double  Michigan  plo\y" — is 
now  becoming  quite  common  in  England  and  France. 

The  plow  (Fig.  11)  exhibitiul  by  Lowcock  &  Barr,  of 
Shrewsbury,  England,  only  differs  from  that  of  Bodin,  of 
Rciines,  in  some  of  the  details.    The  moldboard  Las  tbe 


Pin.  12, — "Bridle"  jiaHtrn  ulitti  pina.     Bkliard  UornHby  .f  Sojie,   Grantkam, 
England. 

wh^e5"*pioT8  ^®'^S^  shape  and  long  rearward  extension  familiar  in  the 
^™*''  *  ^"  Scotch  plows.  It  has  one  feature  by  no  means  common,  a 
means  of  ac^ju-tttng  the  inclination  of  the  moldboanl  by  a 
lever  or  bra^o  oi>eratcd  by  a  hand-screw. 
Sm  ^Sira^a^  '^'"'  1*'°^'''*  ""*^*'  'jy  Hornsby  &  Sons,  Grantham,  England, 
are  of  numerous  patterns,  with  or  without  the  dnift-rod, 
with  or  without  gage- wheels,  and  tlic  swingidows  are  desti- 
tute of  tbe  jointer.    The  moldboard  has  a  peculiar  convex 


Fig.  13. — Bwolring  moldboard  phip.     Corhctt  .f'  I'cele,  ShrrinbHrff,  Eniiland. 


'^^™K  shape  innch  insisted  upon  by  this  firm,  which  appears  to 
have  been  the  first  to  iutroduw  it.  The  sliai-es  are  of  cjist 
chilled  metal  and  made  self-shari^ning.  The  colter-fasten- 
ing admits  of  any  rake  being  given  to  the  colter  without 
Horuby'i  faolcs  in  the  beam.  This  yoke-fastening  is  also  used  largely 
in  the  Uniteil  States  upon  the  Collins  plows  ami  others. 
The  frame  is  of  wrought  iron.  These  plows  have  long  been 
£avorites  with  farmers,  and  may  be  taken  as  the  best  ex- 
emplars of  their  order  and  country. 
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The  Englisliplowswerenotshowuattliefieldtrialordeiwl  Pt"^*'*'*^ 
by  tlie  Ex]>08itioii  authorities.  The  reaiiouB  for  their  avoid- 
ing the  comiwtition  can  only  be  guessed  at.  The  opirartu- 
nity  was  afforded  by  a  very  singular  mode  of  classidcatiou, 
which  gave  an  exhibitor  the  right  to  enter  Uis  maehine  in 
Class  51,  or  agricultural  machinery  not  in  motion  {maUrtel 


etproc4dh  des  exploitations  rurales  et  forestiires)  or  in  Class 
7C,  which  included  agricnltnnil  implements  in  motion  i^np^ci- 
mens  d'explottatiottn  rurale*  et  d'usines  agricolea). 

The  French  and  Americans  entered  in  Class  7(i,  the  En- 
glish in  Class  51.  Each  class  had  its  jury  and  worked  inde- 
pendently, viewing  the  same  machines  and  making  reiwrts 
recommending  me<1al.s.  Much  duplication  of  awards  ensued, 
and  some  curious  differences  of  estimation  of  the  devices  by 
the  re-spective  juries. 


FlO.  K, — MorabU-poittt pUo!.     C.  Guilhaiuc,  Sf{ir^,  Franee. 
An  English  plow  with  a  skiui-colter  was  exhibited  by  Cor-    Engiinhrfvoiv- 
bett  &  Peele,  of  Shrewsbury,  England,  but  this  plow  had  a  plow  <Fittun  i3). 
still  more  distinguishing  peculiarity  in  its  revolving  mold- 
board.    This  was  introiluced  from  the  United  States  into 
England  in  1870,  where  it  ajipears  to  meet  with  some  favor, 
though  we  see  but  little  of  it  at  home.   The  price  of  this  plow 
complete  is  £5  lOg.    A  disk-eolter  to  use  in  place  of  the 
Bkim-colter  is  10  shillings  (Figure  13). 
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The  only  American  plow  wliich  had  the  skim-colter  or 
small  paring  share  in  advance,  known  also  as  Ajointer,  and 
in  France  as  a  rosette,  was  the  i)low  exhibited  by  the  Gale 
Manufacturing  Company,  of  Albion,  Mich,  Tbia  was  one 
of  the  plows  which  was  exhibited  in  operation  at  Petit-Bonrg, 


Fia   IG — SingU plo  <:  Imotietoc)      Meamoron  dt  Dombatk   \ancji  Frartoe 
and  was  remarkable  tor  the  completeuess  with   which  it 
buried  the  stubble  (Figure  14). 

The  plow  biLS  a  peculiar  api>earauce  and  contains  all  the 
adjustments  for  land  and  depth  in  the  beam.  By  loosening 
the  nuts  ou  tbe  rotls  where  they  join  the  standard,  the  front 
end  of  the  beam  may  be  pitched  do\vnward  or  upward, 


I.  17, — iTOn-heam liioic.     Dixrc  .J'  Co.,  JfaliNi',  III. 


towanis  tbe  IaD<l  or  away  from  it,  and  so  give  the  required 
set.  A  colter  may  be  substituted  for  the  Jointer,  and,  being 
attached  to  tbe  standard  and  not  to  the  beam,  maintains  its 
adjustment  at  all  times. 
1^  Fig.  16,  a  plow  exhibited  by  GuiUeux,  of  Segr^  {Maine-et- 
Loire),  France,  shows  auother  speciality.  It  bas  a  movable 
point,  which  may  be  thrust  forward  as  it  wears.    The  plow- 


AORICULTtlBAL  IMPLEMENTS:   COMMISSIONER  KSIGHT.        27 

beam  riding  in  a  socket  on  the  axle  of  an  avant-train  anil    '*'™  '""^ 
attached  by  a  draft-cliain  is  another  illustration  of  the  per-    F„^h  ^^ 
Histcut  fonn  so  i>oi>ular  in  France.    The  prices  are  60,  58,  [fe™S?is)  ^''"' 
70,  and  85  tr.,  according  to  size.    The  long  bar  to  be  shifted 
forward  as  it  wears,  to  form  a  plow-point,  waa  shown  at  the 
Centennial  in  a  native  plow  from  Berar,  India. 

Fie.  16  shows  the  two-wheeled  single  plow  made  by  the   .  r™nch  two 

*  B        ■  J  whBBled       plow 

firm  of  Meixmoron  de  Dombasle,  of  Nancy  (Meurtlieet-Mo- (Figore i«, 
gelle).    It  has  a  frame  entirely  of  iron  and  an  ordinary 
size  weighs  133  lbs.,  and  costs  85  fr.     It  is  a  vory  good 
and  cheap  implement  and  does  excellent  work.     Its  clevis 


PiQ.  IS. — Craler-lever  plow.     Ala:ander  Speer  ,f- Soni,  nUabHrgh,  Pa. 


arrangement  is  gootl,  both  for  draft  and  depth,  and  tlie  draft- 
chain  is  likewise  commendable.  The  arrangeiuent  of  the  MeiimoMn 
two  wheels  follows  the  English  form,  but  the  lever  is  French  {rigura  loi. 
and  is  usetl  to  lift  the  front  end  and  tilt  up  the  point,  so  that 
the  team  will  draw  it  ont  of  the  ground  at  the  end  of  the 
furrow — a  very  goo<1  arrangement,  aud  used  also  on  the 
gang-plows  of  France  and  Euglaud,  the  plowman  always 
walking  at  work.    The  sizes,  work,  and  prices  are  as  follows : 


-'-r 


Otnlimiiir,\crniimc 

Onnd  tnonaiM i    W  10  28    i    28  to 

KoymmmMOf It  to  2U    i    2S  lo 

-t(l«>-™«.«« I    IllolS        18(0 

So  far,  alt  the  plows  (with  the  exception  of  the  wooden- 
moldboanl  plow)  have  been  those  with  aeaat-train  or  gage- 
wheels  for  dei)th  of  ftirrow.  The  wheelleas  plow,  however, 
or  twiHg-plow,  as  it  is  called  in  England,  is  more  commou 
in  the  Unite«l  States,  aud  in  fact  is  sold  in  Eiiro|>e  as  the 
"American  "  plow. 

At  the  head  of  the  swing-plows  at  the  Petit-Bourg  trials 
was  thatexhibited  by  Deere  &  Co.,  of  Moline,  III.  (Fig.  17).    Deere  &  Co,a 
They  are  made  right  or  left  hand,  and  of  22  different  styles. 
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The  liigb  curved  beam  gives  great  clearance  at  tlie  throat. 
The  iijlliiig  colt«r-bar  is  &8t«iied  to  the  beam  by  meaua  of  a 
yoke, 
specr  &  Sou'  A  differently  appearing  implement,  with  wooden  beam  and 
™  standing  colter,  was  the  center-lever  plow  of  A.  Speer  & 
Sons,  Pittsburgh,  Ta.  (Figure  18.) 


{Flgiin! 


Fig.  Mi.—E'Mt  eombinalioH  jifoir.  J.  li.  Farqahnr,  York,  Pa. 
r.  The  Eeeae  combination  plow,  exhibited  by  A,  B,  Far- 
quhar,  of  York,  Pa^,  is  a  tool  which  might  seem  to  be  well 
adai>te<l  to  French  methods  and  neiMls.  The  system  of  mak- 
ing a  nuniher  of  oi>tioniil  tools,  each  of  which  is  capable  of 
being  attached  to  a  common  stock,  is  familiar  to  the  French 
in  the  case  of  their  vineyard  implementti,  though  none  so 
varied  in  their  lines  of  effectivcuess  as  that  shown  by  Far- 
quhar. 

The  various  shares  are  the  bull's  tongue,  turning  shares 
of  various  widths  and  depths,  sweep,  and  scraper. 


is«).   Delahaie-  Tailleurf  Bajac, 

2.  Tuming-moMboard plows. 

The  term  kill-»idc  plow  is  generally  applie<l  in  this  country 
to  this  description  of  plow,  which,  by  an  adjustment,  is  ca- 
pable of  turning  a  farrow  to  the  right  or  to  the  Ifft  hand ; 
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the  appropriateness  of  our  term  coDsists  in  its  being  used    'Toww 
by  ns  only  for  plowing  liill-sides  which  are  so  steep  that 
the  furrow  can  only  be  turned  down  hill.    The  plow  having 
arrived  at  the  end  of  its  course,  turning  a  furrow  to  the  left, 
the  adjustment  of  the  plow  i 
made  to  enable  it  to  turn  a  far-  i 
rowtotlicright-,andtlie  off  horse 
iu  returning  takes  the  last-made 
furrow. 

This  adjustment  is  made  in  at 
least  five  different  ways,  four  of 
which  were  shown  in  Paris,  in 
the  English,  French,  or  Ameri- 
can departments;    but  not  alt 

four  in  any  one.    In  Britain  such , 

a  plow  is    known   as    tllC    turn-  Fio.    21.— Shifting     focltl-pitce<feni^t. 
icrest  plow.     Tlie  French  name   ""dmoldboardof  lourue  orfillt. 
for  the  implement  is   toume-oretUe,  i.  e.,  "tuniiug-mold- 
board." 

The  old  Scotcli  form  sur^-ives  in  the  French  lotime-oreille, 
called  the  charrue  Waitge.  The  sole  and  share  are  perma- 
nent j  the  nioldboard  is  both  right  and  left,  either  being 
brought  into  action  as  may  be  desired  by  means  of  a  lever, 
the  other  one  shifting  into  the  line  of  di-aft  on  the  land-side. 
The  same  colter  serves  for  either.  The  i>low  was  exhibited 
by  Delahaie-Tailleur,  of  Liancourt  (Oise)  (Figures  20,  21). 

In  the  tourne-oreille<i{  Meixmoron  de  Dombasle,  of  Nancy 
{Meurihe-et-3TogeIle},  the  share,  nioldboard,  and  land-side  are 
made  in  one  piece  (or  to  move  as  one),  and  this  is  jonrualed 
on  a  horizontal  axis  at  the  lower  edge.    This  is  unlocked 


Fio.  33.— Tournv-ordlle.     ifebMortm  &e  Dotnliuh,  Xaniy,  Franoe. 

and  partially  rotated  at  the  end  of  a  furrow,  converting 
what  was  the  laud-side  into  a  share  and  sole,  and  presenting 
the  moldboard  iu  the  other  direction.  The  price  of  this 
plow  is  100  fr. ;  weighs  98  kilos.  This  form  was  also  shown 
in  the  English  section. 
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The  tourne-oreitte  made  by  BnicI  Fibres,  of  MonlinB  (Al- 
Her),  is  sliown  in  Fig.  23  as  a  left-hand  plow.  When  it  is  to 
be  used  as  a  right-hand  plow,  the  two  moldboanls,  which 
are  united  on  a  horizontal  axis  on  the  median  line,  are  un- 
lockoti,  and  then  turned  half  around,  which  brings  the  one 
now  uppermost  to  the  underneath  position,  both  the  mold- 
boards  t>eiiig  then  presented  to  the  right-hand  as  they  are 
now  to  the  left.    Price  of  this  plow  70  fr. 


Bniel  Frtra' 
tarn  lug  -  mold- 
board  ploir. 


Fig.  23. —  Turning-moldboard  ploie.     Bniel  Frirei,  Moulint,  France. 

Another  tuming-moldboartl  plow  was  shown  by  Alexan- 
der Speer  &  Sons,  of  Pittsburgh,  Pa.  It  lias  a  rigUt-handed 
and  a  left-handed  Itody  placed  back  to  back  ;  that  is  to  say, 
one  presented  forward  and  the  other  rearward.  Tlie  beam 
and  bandies  turn  on  a  vertical  pivot  in  the  center  of  the 


uS^pi 


Fio.  2i.—BilUide  piow.    J.  Speer  ^  Soiu,  Piilibargh,  Pa. 


body,  and  either  the  right  or  lef^  handed  portion  can  be  used 
by  turning  the  bi^am  and  handles  and  i>resentiDg  them  in  the 
appropriate  direction.  The  rear  portion  of  each  moldboard 
is  hinged,  which  allows  the  one  in  use  to  lap  over  the  other. 
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which  lies  back ;  this  avoids  the  necessity  for  making  the    p*™  f™** 
body  the  sum  of  the  lengths  of  the  two  bodies. 

An  ohl  English  tum-vrest  plow,  kuown  in  its  day  as 
Hays's,  was  constructed  on  the  same  principle,  but  without 
the  hinged  wings  to  the  moldboards.  pi 


Fig.  U5.~BrabaHt  doHhle  jilow.     C.  GUU^,  Segrf.,  Frante. 

The  most  important  of  tbo  series  of  tuming-moldboanl 
plows  is  known  in  France  as  tbe  Brabant  doiAle.  This  plow 
is  meeting  with  great  success,  and  not  oit  account  of  its  con- 
vpnienee  for  throwiug  llie  soil  down  hill,  but  priucipally,  as 
it  would  seem,  on  account  of  its  i>crniitting  tbe  plowman  to 
e  at  one  side  of  a  field  and  work  furrow  after  fur- 


row clear  across  it.  The  English  and  American  practice  is 
to  plow  in  lands ;  the  English  lands  are  generally  narrower 
than  with  us,  as  the  climate  is  more  moist  and  tbe  ground 
more  apt  to  be  water-logged. 

The  Brabant  double  is  made  in  great  variety  of  structure 
and  sizes,  all,  however,  possessing  the  feature  of  baring  a 


UNIVERSAL  EXPOSITION  AT  PABI8,  1878. 

pair  of  moldboards,  ooe  above  the  other,  and  either  brought 
into  efi'ective  position  for  a  right  or  left  liaad  furrow,  re- 
speetively.  The  plow  {Fig,  25)  was  exhibited  by  M.  (ruil- 
leux  of  Segre  [Maine-et- Loire).    His  prices  are  as  follows: 

U-     No.  1,  320  fr.,  to  No.  2,  300  fr.,  snitable  for  breaking  uew  ground. 
*■     Ho.  3,  270  fr.,  to  No.  4,  2C0  fr.,  suitable  for  heavy  iilowiug. 

No.  5,  !i50  fr.,  to  No.  C,  'HO  fr,,  suitable  for  ordinary  plowing. 

No.  7,  220  fr.,  to  No.  8,  200  fr.,  suitable  for  light  work. 

No.  9,  190  fr.,  suitable  for  light  work. 


PrloM  af  Del. 
■bale  -  TmiUeoT'e 
phnn(Flg.2e). 


Fio.  27. — Bri^nl double,  aitksHbioil  talone.     Delahai^'jaiUeiir  if  Bajac, 
Liancoart,  France. 

They  are  made  of  sizes  from  1  horse  to  16  horses,  by  Del- 
ahaie-Tailleiir,  of  Liaueourt  (OUe),  wlio  appears  to  have 
been  the  orifriual  constructor  in  France.  The  prices  are 
quoted  by  weight : 

7,^  to  100  kilos 2. 00  fr.  piT  kilo. 

100  to  130  kilos 1.50  fr.  per  kilo. 

130  to  150  kilos 1.  45  fr.  per  kilo. 

150  to  ISW  kilos 1.40fr.  i)«r  kilo. 

190  to  280  kilos I.  35  fr.  per  kilo. 

280  to  350  kilos  and  over l.aOfr.  per  kilo. 


Brabant  double,  ttith  tkim'fharva. 


The  depth  of  plowing  is  regulated  by  means  of  a  hand- 
screw  on  the  avant-train,  which  raises  or  lowers  the  beam. 
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When  at  the  end  of  a  furrow  and  desiring  to  return,  the    ^^'^  ^^"^^ 
plowman  leans  on  the  lever  which  projects  at  the  rear  and 
unlocks  the  beam,  which  is  free  to  turn  on  its  axis,  making  ^^^^  BrilSJSI 
half  a  revolution  and  bringing  the  other  plow  to  the  ground  ^<>"^*®  p*^^* 
changing  it  from  a  right  to  a  left  hand  plow,  or  vice  versa. 
The  width  of  furrow  is  regulated  at  the  clevis  in  front,  the 
regulating-screw  letting  the  plow  take  more  or  less  land. 
The  gage- wheels  are  of  equal  diameter,  as  the}^  are  altern- 
ately in  the  fuiTow. 

The  deep  plo wi  ng  by  the  Delahaie-Tailleur,  large  size  Bra-    Depth  of  t nth. 
bant  double,  is  designed  to  be  0.70  meter  land,  0.60  meter 
depth ;  drawn  by  8  or  10  horses,  or  14  to  16  oxen. 

The  same  firm  exhibited  the  Brabant  double  with  claws 
or  talons,  which  tear  up  the  bottom  of  the  furrow,  acting    (Figure!?). 
as  a  subsoil  attachment.    (Figure  27). 

Another  form  of  the  implement  for  deep  plowing  has  a  BraUant  double 
skim-share  for  rolling  up  the  stubble  into  a  little  ridge,  to  be  eharca. 
deeply  buried  by  the  plow  on  its  next  round.    These  shares 
are  placed  in  the  rear  of  the  principal  share  and  projecting   (Figure«28,29). 
laterally  in  such  a  way  as  to  act  upon  the  land  not  yet 
touched  by  the  main  body  of  the  plow,  but  preparing  the 
surface  ready  for  the  next  course. 


Fig.  29. — Skim-ehares. 

When  the  skim-share  (Fig.  29)  is  used,  the  skim-colter— 
shown  as  attached  in  Fig.  28 — is  detached;  the  duty  of 
each  is  the  same,  and  the  use  optional. 

The  deepest  plowing  done  at  Petit-Bourg  was  by  the  Bra-  ^^  ^^j^^S^^^ 
bant  double  plows.    None  other  sent  to  the  competitive  ^>y  the  Brabant 

double. 

trials  were  calculated  for  so  great  depth  of  plowing,  for 
none  others  were  strong  enouijfh ;  we  may  make  an  excep- 
tion in  favor  of  the  Italian,  which  were  simply  immense, 
and  might  have  been  drawn  by  elephants.  One  or  more  of 
the  Brabant  doable  plows,  drawn  by  10  oxen,  reached  a 
depth  of  50  centimeters  (19.69"),  and  when  the  wire  rope  of 
the  steam-plow  was  attached  it  plowed  21.65"  deep,  with  a 
breadth  of  about  30".  The  usual  plowing  depth  is  from 
0.16  to  0.33  meter,  say  from  6 J"  to  13".  The  latter  is  not 
commonly  attained,  but  the  writer  believes  it  to  be  much 
more  frequent  in  France  than  in  the  United  States,  and  can 
name  one  field  in  France  plowed  20"  deep.  This  cannot  be 
profitably  done  without  steam-tackle. 
3  P  R VOL  5 
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3.  Subsoil  plows. 


SabMU  piom.      Subsoil  plows  were  shown  in  coDsiderable  variety.    The 
castomary  form  is  oae  in  wliicli  the  banl-paii  at  tUe  bottom 


Fig.  30.— SubMil-plow.    J,  M.  Oamier,  Eedon,  Franoe. 

of  tbe  furrow  13  bn)keu  up  and  allowed  to  fall  back  again — 
not  brought  to  the  surfat-e.  It  is  usually  very  imprudent 
Bf^dw-iSlr-dile*  ***  change  the  natural  relative  poaitious  of  the  soil  and  sub- 
soil, though  a  portion  may  be  mixed  with  the  soil  by  plow- 
ing a  little  deeper  year  atter  year,  within  reasonable  limits. 

Oamier's  subsoil  plow  btis  a  share  in  front  and  sloping 
plates  at  the  sides  to  hft  the  soil,  which  then  falls  back 
again  into  the  furrow.  It  has  tbe  gage-wheel  and  clevis 
armugemeiits  for  land  and  for  depth.     The  price  is  45  fr. 

Still  another  form  of  the  Brabant  double  plow  has  the 


optimiki  or  ai-  skini-plow,  coltef,  and  ]ilow  on  one  side  of  the  l>eam,  and 
(obMiiifT.  "  scarifier,  shares,  or  tiuua  on  the  other  side ;  tbe  use  of  one 
side  or  the  other  is  optional  or  alternate.  In  the  httter  case 
the  plow,  for  onlinary  culture,  goes  to  a  dejitit  of  15  centi- 
meters, and,  the  implement  being  reversed,  the  bottom  of 
tbe  Airrows  i.s  torn  \\\t  an  additional  15  centimeters,  making 
a  total  depth  of  culture  of  0.30  meter. 

The  subsoil  plow  (Fig.  32)  is  also  designed  to  follow  in  the 
wake  of  an  ordinary  plow,  and  break  up  the  bard-pan  or 
bottom  of  the  furrow.     It  is  not  designed  to  bring  the  sub- 


AORlCUJiTURAL   IMP1-EMENT8:   COMMISSIONER  KNIGHT.        3 

soil  to  the  surface,  but  to  open  it  to  allow  it  to  be  penetrated   "™*'->^- 

by  moisture  and  nmelioratetl  by  the  air  and  by  manure. 

The  whole  Iranie  in  of  iron,  and  the  lever  atyusts  the  depth 

of  penetration  of  the  ehares  or  withtlran's  them  entirely. 

The  shares  are  left,  middle,  and  right,  and  occupy  the  whole 

width  of  the  furrow.    The  weight  is  115  kilos,  and  the 

price  220  fr. 


—Siibtoil ploiF.  E.  Bodln,  Jtaines,  Franct. 
The  enbsoil  plow  of  Gnilleux,  of  Segr^,  has  the  three 
shares  similarly  sirraiiKeil,  but,  instead  of  a  gage-wheel,  it 
has  a  runner  whose  standartl  is  attached  by  a  yoke  to  the  Oniiimn'i 
beam.  Tliis  exact  device  is  used  for  the  same  purpose  on 
the  crude  woo<\en  plows  of  the  Chinese  and  the  Malays  of 
Java,  as  shown  in  their  reH])eetiTe  sections  at  the  Exposi- 


■Siibmil  ploir.     C.  GhUUux,  Segrt,  France. 


tioH.    The  price  of  this  implement  is  fi-oin  80  to  120  fr.,  ac- 
conling  to  size. 

The  implement  shown  in  Fig.  34  is  described  as  for  dig-   SnynBucariapT 
ging  and  improving  laud;  presumably  wet  and  compact    (FfeureM.) 
soils.    It  was  exhibited  by  Bounlin,  of  Paris,  and  is  priced 
at  400  fr.     It  has  a  flat,  deep  standard,  a  share,  a  cutting- 
head,  for  dividing  roots,  and  several  serrated  lateral  plates, 
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for  cntting  roots  aud  makiog  flssareB  in  the  soil.  The  iui- 
pleuiout  has  two  pairs  of  wheels,  fore  and  aft,  and,  by  the 
maiijpalatiou  of  the  levers,  may  be  made  to  ride  free  of  tlie 
r.  grouud  or  be  set  to  any  depth  required,  the  nsiial  working 
limit  being  a  depth  of  0.6  meter,  about  24".  The  levers 
act  practically  a«  »  parallel  motion,  and  the  sole  is  always 
horizoutal. 


—Sasii'a  bcarijier.      C,  L.  Boiird'iH,  Parw. 

■■  4,  Draining  plotrv. 

Draining  plows  in  France,  as  elsewhere,  are  uiK)n  cither 
of  two  principles — to  excavate  an  open  drain,  or  to  make  an 
uiidergrouud  pa.ssage  for  the  water.  The  latter  is  calleil  by 
us  a  mofc-plow,  from  the  rouiid,  tunnel-like  chauuel  which 
it  makes  in  the  ^ixiuiid.  It  is  termed  in  France  a  chdrrue 
sous-sol.  OT  underground  plow  and  is  frequently  employed  in 
the  track  of  an  onliuary  i)low  as  a  aubsoiler,  breaking  up 


Fio.  3o. — Meixmoron  de  Domba»If'»  niolc-ploic. 

1"  the  hard-pan  forming  the  bottom  of  the  fiirrow.  Thedepth 
of  working  is  usually  30  c^utinieterR  below  the  same  depth 
made  by  the  ordinarj"  ]ilow.  The  price  of  the  iniplementis 
116  fr.,  and  the  weight  98  kilos. 

The  mole-plow  exhibited  by  Delahaie-Tailleur  &  Bajac, 
of  Liancourt  (Oiae)  has  the  ordinary  French  arnnf-^ruiJi  and 
a  plate  which  form  the  standard,  canying  the  long,  round 


AQBICULTUBAL  IMPLEUENT8:   C0HMIB8I0NEB  KNIOHT.         6 

uhare  9  ceiitiioeters  in  diameter.     In  its  iKwsage  througli  the    ^'"'°  "*"'* 
jrrouiid  it  leaves  a  condait  of  its  own  diameter  for  carrying 
off  tbe  water. 


I.  ^.~3tok-pUttP.     DelaliaU-Toilleiir  4-  Bajac,  li/meourl,  thinet. 


Another  class  of  draining  plows  is  that  which  foUowa  the 
track  of  an  ordinary  plow  and  lifts  the  sabsoil  to  the  sur- 
face, forming  an  open  drain.  In  practice  the  subsoil  to  a 
deptli  of  45  to  55  centimeters  is  raised,  and  is  thrown  out 


Fig.  37. — Draining  plow,    ilrirmoron  iJf  [tomh-ialr,  .Wmrj, 


\i\Km  the  earth  raised  by  the  pnicodent  plow.  Tlie  lower  por- 
tion of  the  plow  occu])ie8  the  first  furn>w,  and  the  sloping 
tnoldboard  pushes  the  .soil  luito  tbe  surface  of  the  ground 
clear  of  the  edge  of  the  ditch.  Tlie  price  of  this  plow  i» 
105  fr.;  weight,  112  kilos. 


no.  38.—BiUot'itnnMngplon. 

Billot's  trenching  plow  is  intended  for  cutting  drains  in 

natural  prairies.    The  sloping  cutter  and  the  cur^'ed  share 

cut  the  sod,  which  is  lifted  and  thrown  in  two  equal  i>or- 
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tions  on  each  side  of  the  ditcb.  The  plow  lias  an  ordinary 
avant-traitt,  not  ttbown  in  the  figure. 
j'  Tbulart^ditchiiigmacliiueof  Hon.  Theodore  F.RandoIpli, 
of  Morristowu,  N,  J,,  van  exhibited  on  the  Biime  day  as  the 
plows,  at  Petit-Bourg.  Xo  land  suitable  wii»  found  ou  the 
ground  selected  for  the  trials,  and  the  sharp  Hunges  which 
are  intended  to  imbed  themselves  in  the  soil  were  unable  to 
l>enetmto  the  dty  clay  of  the  upland  where  the  experiments 
took  place.  Its  great  cajtacity  for  work  in  suitable  soil  be- 
ing within  the  knowledge  of  one  at  least  of  the  jury,  regret 
was  exjtressed  that  do  adequate  prei>aratiou  had  been  made 
to  exhibit  it  in  its  proi)er  field. 

•■  5.  Ridging  plotcK. 

Double  moldboai'd  plows  {butloir*),  for  throwing  right 
and  left  furrows  at  the  same  time,  are  much  nsed  in  En- 
gland, and,  judging  by  tlie  display  and  the  ridge  system  so 
nearly  universal  in  beet  cultiue,  still  more  common  in  France. 


Via.  3d.— Ridging  plots.     C.  Gmlleax,  Segr4,  Fromet. 
They  were  shown  stocked  in  wood  and  in  iron.    Figure  39 
is  one  exhibited  by  Guilleux,  of  Segr6  Qlaint-etLoire),  and 
mad©  in  three  sizes,  respectively  40,  50,  and  60  fr. 


Via.  40. — Ridging  ploa.     E.  liodin.  Rennet,  France. 
The  doublc-moldboanl  plow  made  by  Bodin,  of  Trois- 
Crois,  Reunes,  is  stocked  in  iron,  and  when  made  with  one 
wheel  is  sold  iu  two  sizes,  at  110  and  100  fr.;  the  imple- 
ments, respectively,  weighing  100  and  90  kilos.    Made  with 


AOBICUL  TUBAL    IMPLEHENT8:    COMMISSIONEB   KNIGHT.  39 

two  gage- wheels  iu  front,  specially  adapted  to  make  tlie  ridgea    '^^  *'**■ 
on  which  beet-root  seed  in  sowu,  the  iiupleuient  tMsta  It)  ft*, 
more. 

On  the  same  stock  may  be  attached  an  ordinary  plow 
body  or  a  potato-digger. 

6.  Clearing  plow.  ci>wriii«piowL 

Of  plows  especially  adapted  to  clearing  in  woody  or  rooty 
ground  but  few  implements  were  shown.  Incidentally, 
many  of  the  heavy  plows  are  calculated  for  such  work  aa 
it  may  occur.  Others,  like  our  prairie- breakers,  are  for 
stubborn  sod,  wild-grass  uicadows,  and  low  situations  with 
patches  of  willow  or  hazel,  brambles  or  rose  bushes,  as  the 
case  maybe.  Some  statements  to  this  effect  have  l*^"! ieo?S''''d^;JSa 
made  in  reference  to  plows  previously  referred  to.  See  ante,  v^ov 
passim. 

The  d^boiseuse,  or  clearing  plow,  of  Delahaie-Tiiilleur,  ia 


Fio.  41. — Cltaring  plow,    Delakalv-Taitlcar  ^  Bajae,  Lianeourt,  France. 

designed  evidently  for  clearing  ground  which  ban  groivn  up 
in  thickets  or  copses.  It  is  made  with  '^,  3,  4,  o,  or  8  cut- 
ters in  adviiiice  of  the  jilow  proper.  Each  cutu  iuto  the  land 
below  the  prccediug  one,  so  that  a  lUbimcuHe  of  5  cutters 
will  divide  the  roots  to  an  ordinary  jiluw  depth. 

7.  Sulky-plow.  Sulky  piowi. 

The  sulky  or  riding  plow,  which  has  become  so  common  ^^*  '^'' ' 
with  us,  is  a  curiosity  in  Europe.  But  one  was  shown  in 
Paris,  and  it  alone  of  its  class  was  at  the  Petit- Bourg  trials,  '^eq™  *2.) 
It  was  exhibited  by  Deere  &  Co.,  of  Moline,  111.,  and  the  qual- 
ity of  the  material  and  the  fiuish  of  the  work  were  the  sub- 
jects of  general  remark.  It  has  the  rolling- colter,  adjust- 
ment for  depth  and  land,  and  means  for  withdrawing  it  from 
the  soil,  in  turning  or  traveling,  by  a  single  lever.     (Fig.  ■12.) 

8.  Oang-plows.  Ging^Jowi. 

There  is  a  growing  tendency  in  England  and  France,  as 
well  as  in  the  ITuited  States,  to  the  use  of  the  gang-plow  as 
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Flow  iriau.     g,  Baviog  of  tlic  lalKif  of  Hicn.    LodI  8omer8\iHe'H  "double- 
furrow  plow,"  invented  about  ITiH),  had  a  lieam  bent  for  the 
attachQieiit  of  two  plow  bodies,  the  left-liaud  one  placed 
^,„^^^y^JJ:  laterally  and  to  the  rear  of  the  forward  one,  both  being 
row  plow,  right-handed  according  to  the  custom  of  the  countrj-.    Thia 

was,  i>erhaps,  not  the  first  gang-plow,  however,  for  Mr. 
Duckcl,  of  E8i)er,  in  England,  ba<l  one  in  1797,  drawn  by 
four  horses.  These  were,  however,  a  little  in  advance  of 
the  times.    Nov  they  are  popular. 


Pio    42  —<    1/    t  eulky  pic  n    Divre  I  to     Mol  iie  111 

Teat  of  the     At  Petit- Boui'g  the  gang-plows  alono  were  tested  with 
K-ifi-Boanj.       the  dynamometer,  and  of  those  shown  in  the  contest  two 
representative    implements   were  chosen   for   this   honor, 
those  of — 
MciiinuroD  df     MeixnioroH  de  Dombasle,  of  yaney  (Meitrtheet-Moaelle), 
i>.™i«i,  France, 

xxwre  i  Co.         Deeixi  &  Co.,  of  MoHue,  111.,  United  States, 

A  number  of  English  gang-plows  were  shown  at  the  Ex- 
position, but  not  at  the  coiniietitive  trials.  The  French 
gang-plows  at  the  trial  were  numerous. 
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The  claim  made  for  the  FreDch  bisoc  is  that  it  saves  in    p'""'™ 
expense  of  plowing  from  15  to  20  fr.  [ler  hectare  (say  (11.20        ^^™ 
to  §1.60  per  acre).     It  18  designed  to  plow  IJ  hectares  {8ajw«» 
3.7!>  a«res)  per  diem.     It  works  with  one-third  less  tractive 
power  than  two  single  plows  throwing  the  same  furrow. 

In  the  gang-plow  trials  each  implement  was  required  to  o^nnpi 
plow  a  tract  of  equal  size,  the  two  Iota  lying  alongside  ofDonbuie. 
each  otlier  and  the  plows  heinp  started  simultaueoasly. 


Fig   4^  — Btsoe      Meumoi   i\ 


ante    \ancs   Franc 


Each  plow  was  drawn  by  four  horses,  and  the  teaius  were  ^J**" 
changed  in  the  middle  of  the  trial.  The  length  of  course 
wa«  160  meters.  The  table  attached  giies  the  result  in  a 
ver^~  elaborate  manner,  and  the  means  of  comitanug  the 
work  doiie  by  a  gi\'cii  cxiMjnditure  of  power  are  very  ready. 
The  most  pregnant  column  is  the  eleventh,  which  gives  the 
mean  of  two  trials  of  each  plow  of  the  [jower  required  to 
displace  a  metric  culw  of  earth. 
The  Meixmorou  de  Dombasle  bisoe  is  made  of  sizes  and   gii™ 

prices  as  follows:  na  de 


lATECti 

Mpdium 


Fraait.     Kitm, 


ol  uible  ar  thu 
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The  constniclion  of  the  Meixmoioo  de  Dombaale  bigoc  ia  p"™"**- 
easily  uiiderstood  by  the  assiataiiiw  of  the  eiigra\iiif,'  {l?ig. 
43).  Siieakiiig  in  peoeral  terms,  it  coimists  of  two  plows  of 
eqnal  size,  attached  at  a  regulated  distance  apart,  oue  a  lit- 
tle behind  tlie  other,  ao  that  its  furrow-slice  shall  not  touch 
the  plow  in  advance,  aud  the  two  beams  attached  to  a  sin- 
gle draft  arraDgemeut. 

The  plow  is  supportetl  in  front  upon  a  jtair  of  wheels  j^CuuMtTiction  of 
whose  bent  axle  is  rotatable  by  means  of  a  lever  so  as  toiie  Dombado 
elevate  or  depi'ess  the  front  end,  aud  thereby  detenniue  the 
depth  to  which  the  shares  shall  penetrate.  The  lever  moves 
in  a  vertical  slotted  guide,  and  a  i)in  above  the  lever,  pass- 
ing through  holes  in  the  guide,  maintains  the  plow  at  the 
reqninHl  a<ljustmeut.  It  is  necessary,  also,  to  adjust  the 
draft-chain  at  the  clevis  to  raise  the  point  of  traction  for 
deep  plowing  and  depress  it  for  shallow.  The  test  of  adjust- 
ment is  when  the  shares  penetrate  to  the  right  <lepth  with 
a  very  light  i»ressiirv  upon  the  wheels,  so  that  they  leave 
bat  a  faint  trace  of  their  passage. 

The  farrow  is  erpialized  between  the  two  plows  by  means 
of  turning  in  one  or  the  other  direction  the  screw  placed  on 
the  long  beam.  In  plowing  the  last  furrow  of  a  field,  when 
but  a  single  furrow  remains,  the  horizontal  screw  is  turned 
to  the  Icfl,  so  that  the  right-hand  plow  runs  in  the  preced- 
ing furrow. 


Fig.  U.—Gany-plom.     Dtere  ^-  Co.,  Moline,  III. 

These  plows  are  made  strong  enough  for  S  or  10  horses 
for  extradee|>  plowing  or  breaking  new  ground. 

The  Deere  gang-plow  is  a  more  compact  arrangement, 
and  is  a  riding  plow.  This  latter  feature  is  a  novelty  in 
Enroi>e. 

While  the  implement  of  Meixmoron  de  Dombasle  cousists 
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piw  iriau.     ©f  two  plows  With  gagc-wbecls  in  front,  and  drawn  by  meaos 

of  a  siogle  broad  clevia,  to  wLich  tbe  noaes  of  the  plows  are 

attached,  tbe  Deere  plow  follows  the  Auiprican  "sulky" 

cuDsiraoionoCsyHteni,  a  wheeled  carriage,  which  has  a  tongue  for  the  horses, 

giDg-pioT.  "a  seat  for  the  driver,  and  a  point  of  attachment  for  the 
plows,  which  are  brace<l  and  adjusted  i>eimaneutly  for  rela- 
tive distance,  and  controlled  by  a  single  lever,  which  rego- 
lates  the  depth  or  withdraws  the  plows  from  the  ground. 
It  opens  up  tbe  first  furrow  and  finishes  the  land  by  moving 
the  lever  from  one  notch  to  another,  tbe  plows  niaiotaitiing 
a  level  position  at  all  depths ;  and,  by  pressing  tbe  same 
lever  outward  until  it  locks  into  a  hig  on  the  hub,  tbe  plows 
are  carried  clear  of  the  ground  by  a  half  revolution  of  the 
wheel. 

It  is  all  of  iron  and  steel. 

Kiaiiic  ibe  |iiow.  As  to  tbe  general  question  of  tbe  economy  of  carrying 
the  driver,  it  is  contended  that  the  metliml  of  carrying  the , 
weight  of  tbe  plow  and  furrow-slice  on  wheel.-*  more  than 
counterbalances  the  addition  to  the  draft  due  to  the  weight 
of  the  driver. 
[loiiing-cuiipr.  While  questions  of  corn  cultivation  do  not  much  concern 
tbe  French  farmer,  it  is  nevertheless  a  very  imi>ortunt  serv- 
ice performed  by  tbe  nliarp  rolling-colters  in  cutting  tbe 
com  stalks  of  the  previous  season  in  advance  of  the  plow- 
share. 

The  charrue  bhoc  exhibited  by  Bodin,  of  Trois-Croix, 
Rennes,  has  two  jilow  Ixxlies,  with  long  nioldboards,  with 
two  unequal  wheels,  one  to  run  in  the  furrow  and  the  other 
OTi  tbe  land.  Tbe  jtlows  are  right-handed,  as  seems  uni- 
versal in  Europe,  and  the  rear  plow  alone  lias  stilts  for  tbe 


Fig,  45,— Bf»of.     fi.  liodii 


plowman,  tbe  beam  of  the  forward  plow  being  rigged  out 
from  the  longer  beam  of  the  other  plow.  The  wrought-iron 
frame  is  verj-  well  constructed.  It  is  intended,  according 
to  tbe  nature  of  tbe  ground,  for  3  horses  or  4  oxen,  with 
onlinarily  light  land. 
Tbe  price  is  200  fr.,  and  the  weight  120  kilos. 
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The  bisoc  of  Delahaie-Tailleur  &  Bajac,  of  Liancourt  ( OUe),    '''™'  '■ 
has  s  very  diffei-eot  style  of  &ame,  and  tlie  avant-train  on 
the  model  of  tlie  Brabant  pattern,  made  in  such  rerj'  exten- 
aive  variety  of  style  and  size  by  this  firm. 


mm^ 


Fia.  46. — Bisoc.     Ilelahaif'Tailltur  ,f-  Bejac,  LiaiiiMurt,  France. 

The  English  implement-makers  c>:hibited  a  number  of 
gang-plows,  double  and  triple,  but  did  not  bring  them  to 
the  trials  at  Petit- Bourg.  It  may  be  as  well,  however,  to 
show  the»c  implements  to  afford  means  of  comparison,  as 
they  do  not  lose  nil  interest  in  consequence  of  the  want  of 
enterprise  of  their  owners  or  agents. 


\ 


^'l^>^i^ 


FlO.  47.     Doubt f/HirowplMP.     Satutmmt,  Simt,  i|-  Head,  Ipmrici,  Enijlan^. 

Rausomes,  Sims,  &  Head,  of  Ipswich,  England,  exhib-  j^*;"^,^"" 
ited  doublefiiiTow  plows  of  two  varieties,  one  in  which  the 
weight  is  thi-own  uiion  three  wheels,  tlic  depth  regulated  (viguw.*; 
by  B,  lever  which  governs  tlie  side  wheels  and  a  gage-wheel 
adjustment  iu  front;  the  other  style,  in  which  the  imple- 
ment consists  of  a  pair  of  plows  yoked  together.  Each  has 
a  gage-wheel  for  depth. 

Fig.  47  shows  the  first- mentioned  hind,  which  has  a  quad- 
rilateral frame  sujiported  on  a  bent  axle  under  the  control 
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utruitt.     of  a  lever,  whose  [wsition  at  any  ailjastmcnt  is  inaiDtained 
by  a  set-pin  in  a  qaMlraot-bar. 
The  price  is  quoted  at  31o  fr.,  or  the  English  eqnivaleut. 

KuiKmics.  The  other  plow  is  shown  in  Fig.  48  in  two  positions,  one 
the  working  position,  the  otlicr  taming.     In  the  latter  tlie 

)I)Ir°  '^^  plow  is  thrown  over  to  tlie  left  so  as  to  rest  upon  the  hemi- 
spherical land-wheel  and  a  ctirriip  at  the  near  side  of  the 
bcani,  which  acts  a«  a  runner  on  which  the  plow  drags 


PiQ.  48. — Doable-farroa  iiloir. 


.F  Umd,  Ip^ieid;  Kugland. 


These  plows  have  beams  at^ustable  or  fixed  as  to  relative 
distance,  as  may  be  required,  Witli  fixed  beams  two  furrows 
are  tiiruetl,  each  23  centimeters  wide  and  8  to  2(1  centimeters 
deep,  as  may  be  determined  by  the  clevis  and  gage-wheel 
adjustments.  With  atljnstable  beams  the  width  of  turrows 
is  regulated  at  from  18  to  27  centimeters  and  depth  5  to  20 
centimeters. 


FlO.  i^.—Bitoc  donhU     Drlahate-TatUmr  (  ra}<K   L  ancoN  i   Franoe 

A  ftirrow-wheel  running  behind  the  rear  plow  m  the 
angle  of  the  ftirrow,  is  an  aid  in  regulating  depth  and  is  a 
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England    t^"  ''*>^- 


1  featnre  aaed  i 


sabatitute  for  a  long  sole. 
as  far  back  as  1819. 

The  weight  ia  1 11  kilos ;  price,  240  n*. 

The  Brabant  donble  is  also  rigge<l  as  a  bixoc.    The  exam-    Bum itmUA 
pie  shown  was  by  the  firm  of  Delahaie-Tailleur.    It  has  the    (Ftp™*^)- 
same  adjustments  for  depth  and  for  land,  and  the  same 
method  of  inverting  the  plow  body  iu  order  to  convert  it 
from  a  right  to  a  left  hand  plow,  and  viae  versa,    (Fig.  49). 


FlO.  50.—Charrue  A  Iroit  aoc*.     Detakale-Taitleur   ^   Bajn 


The  same  firm  exhibited  the  three-plow  gang,  which  has 
a  trian^lar  frame  and  a  third  or  supplementary  wheel  for 
lifting  the  plow  frame  and  causing  tlie  plows  to  slip  np  out 
of  the  ground  as  the  team  advances.  This  is  the  position 
in  which  the  implement  is  shown. 

The  price  ia  350  fr. 


FtO.  01. — Tkre^-furroio itloic ipoailioii  al  Kork).     Itanaomts,  Sims,  >f  Head,  Ipsmck, 

Bansomes,  Sims,  &  Head's  three-furrow  plow  has  the 
same  general  appe^irance.  The  two  engravings  (Figs.  51  and 
52)  require  but  little  explanation.  With  the  first  I'ound 
Uie  three  furrows  will  not  be  of  quite  equal  depth,  bat  when 
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a  leading  furrow  is  opened  and  the  gage-wheel  iii  the  far- 
row set  to  the  required  depth,  the  work  is  regular^  the 
depth  being  dotermined  by  the  set  of  the  three  wheels,  the 
oue  in  front  and  the  two  at  the  sides,  the  latter  regulated 
by  the  lever  and  quadrant. 
«-  Homsby  showed  admirable  examples  of  multifurrow 
plows,  as  did  also  Corbett  &  Feale,  bat  the  list  need  sot  be 
pTOlonge<l.  Deere  &  Co.,  of  Moline,  111.,  did  not  exhibit 
their  triple  gang-plow. 


Fio.  B2. — Three-farroui  ptoa  (porifion  out  of  the  ground,  in  titming).     Ran»ome», 
S\m»  if-  Head,  Ipncieh,  England. 

An  implement  with  five  plows  was  exhibited  by  Delahaie- 
Tailleur  &  Bajac,  designed  for  leveling  ridges  made  in  the 
beet  or  (>otato  culture,  and  to  leave  the  ground  Hat  for  sow- 
ing in  wheat  or  to  clover,    The  shares  are  thrown  into  or 


out  of  the  soil  by  a  single  lever,  and  their  working  depth 
is  regulated  by  the  two  rear  levers,  which  actuate  the  bent 
axles  of  the  liiud  wheels  so  that  the  plows  may  be  let  into 
the  ground  any  required  depth,  or,  a»  in  the  engraving, 
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lifted  entirely  clear  of  tlie  soil  for  traveliog  from  place  to    '"'""'  '"'•^ 
place. 

The  extent  of  ridge  culture  in  France  makes  sucli  an  im-        f "  "f  '^«' 
plement  desirable  there,  and  the  introduction  of  beet  cul'iKeicuiime. 
ture  into  the  United  States  may  give  it  some  value  with  us, 
to  plow  down  the  ridgea  preparatorj'  to  replowing,  or  level 
the  soil  for  other  crops  for  which  flat  culture  alone  is  suit- 
able, as  for  those  which  are  cut  by  the  reaper  or  mower. 

The  implement  straddles  a  ridge  from  U.DU  to  1.50  meter 
in  width  and  the  forward  plows  remove  a  slice  from  each 
side,  each  of  the  next  pair  of  plows  pares  off  another  slice, 
and  the  fifth  or  middle  i>Iow  splits  the  remainder,  throwing 
it  equally  to  each  side. 

The  implement  is  also  used  for  plowing-in  wheat.  It 
weighs  250  kilos. 

9.  Root-diggers,  Rootdiggen. 

Consistently  with  the  importance  of  the  root  crops  in  the 
agriculture  of  France,  the  machines  for  digging  jwtatoes  or   PoikUHiiKgen. 
pulling   l>eeta  were  Khuwu   in  considerable  numbers  and    Beet-poUera. 
variety.    The  potato-diggers  affect  a  larger  area  of  country, 
but  the  beet  cnltivation  isin  tliehamlsofthemosta<lvanced 
agricnlturists,  who  can   appreciate  and  purchase   special 
tools  for    the    time   when   work   is    most   laborious    and 
pressing.    Speaking  for  the  north  and  middle  of  France,  it    imt^waM  of 
may  be  said  that  while  the  operations  in  the  bcet^root  sugar  in  Ennpe. 
and  alcohol   factories  may  extend   for  a  ijeriod  of  three 
months,  the  roots  must  be  pulled  in  a  few  weeks,  and  those 
not  worked  at  once  stored  in  pits  or  silox. 

Potato-diggers  were  shown  by  three  nations — France, 
England,  and  the  United  States. 

The  French  implements  generally  follow  one  type,  but    Fmich  pout* 
are  single  or  double  acting — simple  et  double  effet. 


Via.  M. — Potato-diggtr  (, 


Fig.  54  has  a  share  with  Angers  trailing  upward  and  back- 
ward; it  lifts  the  earth  and  the  tubers,  and  the  friable  soil 

4  P  B VOL  5 
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falling  between  the  bars  leaves  the  tubers  to  fall  over  the 
rear  of  the  grid  or  through  the  larger  interstices,  so  as  to 
lie  above  the  soil,  to  be  readily  seen  and  gathered  by  those 
who  follow  to  piek  them  up. 


Fio.  55. — Polato-digger  (double  ejTet), 
The  arraeheur  depommes  de  (erre,  double  effet,  Fig.  5.'>,  has 
a  second  grid  which  repeats  and  completes  tlie  operation. 
MncerPra^*'-'^     Pciiuey  &  Co..  of  Lincoln,  England,  exhibited  a  potato- 
*^  digger  dniwn   by  two  horses.     The  share  roots  out  the 

tubers  and  a  revolving  disk  with  forks  throws  them  against 
a  grating  which  prevents  their  being  scattered. 

By  means  of  a  lever  tlie  maehiue  is  raised  or  lowered  or 
the  movement  of  the  forks  entirely  stopped.    The  work  per- 
formed is  three  to  foor  acres  per  day. 
The  price  is  £15. 


Fio.  GO. — I'ltaln-diggcr.     Pfniifj  .(■  Co.,  Lincoln,  Kngland. 
. .  *"!!■'''"''     One  American  potato-digger  was  shown  in  the  exhibit  of 
iw*  *inj.     Alexander  Speer  &  Sons,  of  Pittsbnrgh,  Pa.     It  isoperated 
b.v  one  jierson  and  two  horses.     The  share  lifts  the  earth 
and  tubers luid  they  fall  together  on  to  the  hingetl  grid,  whicli 
is  lifted  up  and  down  by  a  star-wheel  which  conies  in  con- 
tact with  the  ground  beneath  the  grid. 
Price,  *20. 

The  culture  of  the  beet,  which  is  so  widespread  and  im- 
portant in  France,  Belgium,  Germany,  and  Austria,  has  sug- 
gested quite  a  large  number  of  special  implemeuts — plows 
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whicli  tHrn  up  the  soil  to  a  depth  of  1'/' ;  mihsoilers  which    ""»" 
pulverize  a  farther  ilejith  of  O"  oii  the  hottom  of  the  first 


¥ia.  57. — Potala-digijtr.     AlfjanSer  Sjtftr  if  Sonn.  Illtslmrgfi,  Pa. 
furrow ;  light  plows  for  throwinfj  the  soil  aUeniateiy  to  and    voriety  of  »■■- 
from  tbo  plants  in  the  proces.s  of  toiiding  the  crop;  double- <«»> •culture' 
tnolilboard  plows  for  tlirowing  the  earth  against  both  rows 
while  passing  once  down  the  balk ;  machines  fur  tearing  the 
roots  out  of  the  ground 
and  leaving  them  on  the 
snrface  to  l)e  picked  up ; 
uarrow-gage  portable 
tiaeks  and  small  wagons 
drawn  by  horses,  passing 
tiirough  or  around   the 
fields  and  thene«  to  the 
factory  where   aiigir  i^ 
luade  or  alcohol  distilled 
TIic  bei^t-pnller,  tirrii 
ckeur  ^e  beiternven,  gen 

erally  consists  of  a  sort  of  fork,  slanting  downward  so  as  to 
include  the  root  between  its  prongs  and  lift  it  npwanl  and 


FlO   5S— Heel  pall  r 


Fig.  :it.—]lcri-raot  fiulkr.     Dflahnie-TailJear.f  ISajar.  LiaHcourl,  France. 
f6^^vard.     It  injures  the  l>eet  to  bruise  it  or  to  break  the  tap- 
roof,  as  it  bleeds  and  wastes  the  sweet  juice.     Following  the 
fork  are  pponga  which  lift  the  roots  clear  of  the  earth  with 
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wliicli  tbey  are  more  or  less  envelojwd  aa  they  are  dragged 
out  of  the  ground. 

Fig.  59  sbows  another  form  of  the  same  kind  of  impl?- 
meut.  It  is  made  iu  three  sizes,  at  a  cost  of  fVom  170  to 
200  fr. 


Fio.  CO.— I.  Fori  of  beel'putler.     2.  Share  of  potato-digger. 

Fig.  60  shows  substitute  attachments  by  whieh  the  same 
imitlemeut  may  be  made  to  dig  beets  or  potatoes.  It  was 
exhibited  by  Detabaie-Tailleur  &  Bajai;,  of  Lianeourt  (OUte). 
Tlie  same  firm  shows  two  other  forms  of  implement,  Figures 
61,  02,  for  the  same  i>ur[>ose.    The  latter  cue  has  a  pre- 


FlG.  lil.—Bret- 


cedeiit  portion  [coujk  coUet)  for  cutting  off  the  leaves  of 
the  beets  simultaneously  with  the  pulling  of  the  roots. 
Several  forms  of  iiiterehangeable  shai-es  are  furnished  with 
the  implement,  i.  e.,  shares  without  branches,  or  with  two 


, — Uett-root  digger.     Dflaiaie-Tailleur  if  Bajac,  Liancoiirf,  Frane 


or  with  three  branches,  according  to  the  kiud  of  beet  and 
the  nature  of  the  soil.  The  work  performed  is  1  hectare 
(about  2^  acres)  per  diem. 


STEAM  PLOWS  AND  CULTIVATORS.  suampiowtand 

euUivatori. 

Official  trials  at  Petit-Bourg  and  Oonsase^  July  and  Augtistj 

1878. 

The  official  trials  of  steam  ])lows  and  cultivators  came  off  Field  triau. 
at  Petit-Bourg,  in  the  department  of  the  Seine-et  Marne^ 
the  29th  of  July,  and  at  Gonesse,  in  the  department  of  the 
Seine  eirOise^  August  12, 1878. 

At  the  former  were  several  of  the  double-engine  steam- 
tackles  of  Fowler  &  Sons,  of  Leeds,  England,  and  one  set    Fowier&sons. 
on  the  roundabout  system,  by  Debains,  of  Saint-Bemy-Glaire-    Debains. 
fontaine,  near  Bamboillet  {8eine-etOi8e\  France. 

Several  of  the  Aveling  &  Porter  tackles,  made  at  Roches-    Avciing&Por. 
ter,  England,  were  shown  at  Gonesse,  both  i)lowing  and  cul-  **^ 
tivating. 

The  following  paper  treats  of  several  other  forms  and 
modifications,  both  of  engines  and  methods,  for  the  time  is 
probably  near  at  hand  for  the  adoption  of  steam  culture  in 
many  parts  of  our  country.  At  present  we  are  behind  En-  Oar  back^^ani 
gland,  Scotland,  Egypt,  Austria,  Hungary,  France,  Russia,  ouittl^  " » e«*ni 
Italy,  Germany,  India,  West  Indies,  Turkey,  Algiers,  Aus- 
tralia, Spain,  Demerara,  and  Peru. 

The  list  might  be  extended,  but  perhaps  that  will  do  for 
the  present.  It  is  to  be  hoped  that  the  list  may  be  made  up 
with  a  different  exhibit  before  many  years  have  passed. 

It  is  quite  certain  that  first- class  cultivation  of  the  ground      Necessity  of 

,  steimi  xxukciiinerv 

IS  impracticable  in  many  soils  without  steam-power.    This  for  perfect  cuit\- 
was  practically  settled  in  the  minds  of  the  most  enlightened  ^^ 
British  agriculturists  when  the  Royal  Agricultural  Society 
of  England  awarded  a  prize  of  £500  to  Fowler  in  1858,  an  _   Prize  of  the 

^  '^  '         Roynl  Aprio.  Soc. 

example  followed  by  the  Highland  Society  of  Scotland,  of  England   in 
Since  this  time  the  march  has  been  almost  continually  on>    Highland  so«.. 
ward,  and  at  the  present  time  more  than  3,000  steam  plow-  *^  Banid  incre&so 
ing  engines  are  employed  in  England  and  Scotland ;  more  steam  \\oV^. 
than  400  tackles,  almost  all  employing  two  engines  each, 
have  been  sent  to  Egypt  in  the  last  15  years ;  several  hun- 
dred are  employed  in  Gennany,  Austria,  and  Hungary  in 
the  cultivation  of  beet-root  5  and  hundreds  more  in  the  va- 
rious countries  cited  above. 

The  steam-plow  is  as  necessary  an  adjunct  in  its  own 
sphere  as  the  locomotive  in  the  grand  system  of  inland 

transportation  or  the  steam -vessel  at  sea.     The  railway 

53 
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Steam  cuuure.  txain  liRS  Dot  banishcd  tbo  wagon,  barouche,  and  buggy, 
nor  will  the  steam-plow  supersede  entirely  the  plow  and 
cultivator  worked  by  horse- power.  The  course  is,  however, 
onward,  and  we  are  lagging  behind  Africa. 

Intensive  cni-  Intensive  culture. 

lure. 

When,  by  the  use  of  steam  cultivation,  farming  becomes 
more  like  a  commercial  enterprise,  capital  will  flow  to  agri- 
culture, the  best  class  of  machinery  will  be  employed  for 
every  operatiou.  labor  will  be  reduced  to  a  minimum,  and 
Foture  proe- the  combiucd  ple<'isures  and  profits  of  farming  will  attract 
to  it  men  of  science  and  enterprise, 
of^^a  borough  "^^^  cducatiou  of  a  young  farmer  for  a  business  which  re- 
farmer,  quires  so  much  sound  practical  judgment  in  all  its  details 
should  be  of  the  most  varied  description.  He  should  be 
trained  to  observe  the  varying  conditions  of  the  soil  so*as 
to  conduct  the  operations  which  are  expedient  under  the 
varying  circumstances.  He  should  be  a  good  mechanic, 
and  able  to  judge  practically  of  where  and  why  a  thing 
fails,  and  have  judgment  to  alter  things  to  suit,  and  should 
make  himself  acquainted  with  the  mechanical  and  chemical 
principles  involved  in  the  woikiug  of  the  machines,  and  the 
composition  of  the  soil  and  the  products  derived  therefrom. 

•tratS^advamS      "^^^^  propositions  may  be  insisted  upon,  as  having  been 
ssoB  of  steam  oui-  demonstrated : 

tore. 

1.  For  the  hard  work  of  a  farm  steam  is  cheaper  than  ani- 
mal power. 

2.  Deeper  and  more  efficient  cultivation  is  obtained  than 
is  practicable  with  horse-power. 

3.  The  operation  of  plowing  may  be  performed  with  greater 
rapidity  and  at  the  best  seasons  of  the  year,  and  under  cir- 
cumstances unfavorable  for  horse- work. 

4.  The  hard-pan  being  once  broken  and  made  open  for 
drainage  and  aeration,  is  not  closed  again  by  tramping. 

5.  Horses  are  free  for  other  woric  when  the  most  favorable 
season  for  plowing  occurs. 

Brtimates.  Estimates. 

The  estimates  of  the  economic  question — steam  plowing 
versus  horse-plowing — have  been  made  on  many  occasions 
and  in  various  countries. 
Scottish  Steam     The  following  is  an  estimate  made  by  the  secretary  of  the 

(cultivation  Com-<  ^  ./  »/ 

^y   of  Edin-  Scottish  Steam  Cultivation  Company  of  Edinburgh,  in  1871, 

a  company  which  owns  the  engines  and  tackle,  and  plows 
for  farmers  at  a  stated  price  per  acre  and  of  a  determinate 
depth. 
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The  company  lia8  12  Btations.  in  Scotland ;  at  each  of  11    g^SA^SIm 
stations  it  has  Fowler's  complete  12-horse-power  double  setCuitiTaUpnConi 

^  ^  pany    of    Ediu 

of  cultiviiting  tackle,  and  at  one  station  Fowler's  14-hoi se- "^^rgh. 
power  double  set 

Charge  by  tho  company  for  plowing  100  acres  8"  deep,  at  10«.  ^^^  plowinff  "iS 

Cd.  per  acre 52  10    0  acres. 

To  caltivate  tliis  by  horses  ho  requires — 

£.    ».  d. 
2  pairs  of  horses,  at  a  cost  of  £  160. 

Interest  on  which  is 8*0  0  Compared witL 

Wear  and  tear,  15  per  cent,  on  cost 24    0  0  hone  work. 

Harness  fur  4  horses,  £10. 

Interest,  wear,  tear 2  10  0 

2  plows,  £10. 

Interest,  wear,  tear 2  10  0 

2  plowmen's  wages 80    0  0 

4hor8e8'food 100    0  0 

Smithing  for  4  horses 10    0  0 

Yearly  expense 227    0    0 

Working  days,  300  in  tho  year ;  plowing,  100  days — one-third 
of  the  above,  equal  to 75  13    4 

Saving 23    3    4 

To  which  add  for  the  fair  proportion  of  broken  time  of  men 
and  horses • 20    0    0 

43    3    4 
And  deduct  for  fuel  for  the  locomotives 10    0    0 

Net  saving  of  steam  over  horses  on  100  acres  arable  laud 33    3    4    ^ot  resalt 

The  company's  tariff  of  ch«arge8  per  acre  is  as  follows :  Tariir  of 

chargeit  for  plow- 
».  d.  ing  aJDd  cnltiyut 

Plowing  stubble  not  exceeding  8'' 10  0  ***«• 

Plowing  stubble  not  exceeding  10" 12  0 

Plowing  stubble  not  exceeding  12" 14  0 

Cultivatiug  not  exceeding  10" 9  G 

Cultivating  not  exceeding  12" 12  0 

Cultivating  land  broken  by  the  company's  tackle  in  the  preced- 
ing autumn,  12" 10  6 

Caltivating  the  second  time  over,  2n.  6d.  less  than  the  first  time. 

Harrowing  once 2  6 

Harrowing  twice 4  0 

Conditions. — The  employer  finds  coal  and  water,  the  com-    condiUoiM. 
pany  providing  water-cart  and  suction-pii)e.    The  employer 
fills  the  engine-bunker  with  fuel  and  the  boiler  with  water 
on  leaving;  supplies  rope-porter  boys  if  necessary;  sends 
the  water-cart  on  to  the  next  station. 

Terms. — Cash  on  completion  of  job.  Temw. 
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S^^SST''**  ^^  Steam-plow  in  Algiers. 

^^Mj^BugAne Tis-     M.  Eug^DO  Tisseraod,  the  Inspector-General  of  Agricult- 
ure of  France,  has  favored  the  writer  with  a  statement  of 
the  cost  of  working  a  Fowler  16-horse-power  double-engine 
tackle  in  Algiers. 
Parching  cu-     Thcuscful  effcct  is  particularly  remarkable  in  a  land  where 
"^   **        ^'  the  soil  cultivated  by  the  ordinary  plow  is  hard  and  dry  as  a 

road  from  April  to  October,  but  with  the  deep  steam-cultiva- 
tion remains  friable,  and  a  crop  which  requires  summer  plow- 
ing is  rendered  possible.  The  actual  product  of  the  land  is 
doubled  at  once. 

A  deep  steam  cultivation  is  considered  by  M.  Tisserand  as 

the  equivalent  of  half  an  irrigation.    The  ground  is  a  sort 

ptooUm benefit  of  spougc,  aud  absorbs  the  heavy  dews  to  such  an  extent 

of  deep  culture  . 

In  AigfeTB.         that  it  Withstands  the  parching  sun,  and  each  night  renews 

the  moisture,  while  the  shallow-plowed  soil  is  effectually 
dried  early  in  the  season  and  is  obdurate  thereafter  until 
the  fall  rains. 
Estimatoof  ex-     The  following  statement  gives  the  experience  with  a  Fow- 
cStm  **  in  Ai-  Icr  double-enginc  set  of  tackle  of  IG-horse  power  for  a  period 
Riers  per  annum.  ^^  ^^^  year.    Expcuscs  of  labor,  fucl,  ctc,  will  vary  in  dif- 
ferent countries,  but  these  are  furnished  without  other  com- 
ment, as  experts  can  make  the  allowances : 

Workmen.  Personnel  of  the  machines. 

Francs. 

1  mechanic,  1,591  lionrs  of  work,  at  1.20  fr.  per  hour 1, 925. 00 

2  firemen,  1,756  X  2  =  3,512  hours  of  work,  at  1.02  fr.  per  man 

per  hour 3,600.00 

5, 525. 00 
Steam-engines, 

2  engines  of  IG-horse  power  each. 

Fuel,  Ac  Fael,  et<j. : 

125,491  kilos  coal,  at  50  to  60  fr.  per  tonne  (1,000  kilos)  ....  6, 349. 24 

794  kilos  oil,  at  1.10  fr 873.40 

60,658  kUos  wood,  at  1.18  fr 514.00 

Rags,  grease,  resin,  etc 313.65 

8,050.29 
Repain.  Repairs 936. 00 

Mieoellaneous  asHetance, 

Laborers  and  1,621  hours' work  of  hired  men 551.00 

banling.  jq^  hours'  work  of  horses,  hauling  wood,  coal,  etc 32. 15 

424  hours'  work  of  oxen 21.20 

604.35 
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Orand  total  of  eicpenaes.  Steam  etdtun. 

Fianca. 

Personnol 5,525.00      Total  oxpcnso 

Puol,  etc.,  engines «,  ObO.  29  jj  •^^eT '™ 

Repairs 936. 00  "«»"»• 

Miscellaneous 604. 35 

15. 115. 64 

Produot  in  hours  of  efifective  work hoiira..  1,756  Prodact  in 

Total  cost  per  hour  of  efifective  work,  2  engines francs . .  8. 61    *co8t  per  hour. 

Work.  Work. 

1.  Expense  of  steam,  working  1  hectare  (=2.471  acres)  of  tlie  ordinary  Expeiuies 

soil  of  Algeria  to  a  depth  of  from  3-2  to  35  centimeters  (=13"  toPf'  hectare  with 

..  '^  ^  steam  plow. 

14") : 

Honrs.    Fraao*. 

Labor  of  steam-plow 4. 10  50. 25 

Labor  of  engineer 4. 10  4. 92 

Laborof2iiremen 8.20  8.36 

Labor  of  horses ri.  50  2. 73 

Labor  of  drivers 8.50  2.89 

69.15 

2.  Plowing  with  oxen  and  men  to  an  equal  depth  would  cost  With  men  and 

X>er  hectare francs..  120.00o^«n- 

3.  Expense  of  working  steam-scarifier,  a  light  7-tiuo  cultivator,  per  hcc-  Ezpeuaefl 

4^|.A  .  per  hectare  with 

Hoars.  Fiancs,  •*^"  ^°**^^**>'- 

Steam-plow 2.12       23.91 

Engineer 2.12         2.55 

2  firemen 4.24         4.32 

Horses 4.24         1.36 

2  drivers 4.24         1.47 

33.61 

4.  Shallow  plowing  with  oxen,  corresponding  to  depth  of  No.  3:  With  men  and 

Hours.        Francs.  **^™- 

Laborers 15.70^0.34    5.54 

Oxen 136. 80 'a>  0. 05    6.85 

Workmen 5. 95 

18.33 

5.  Expense  of  harrowing  and  seeding  with  animals,  per  hectare :  ^  . 

Hour,.    F^nc  SixfSrHl 
Laborer 2.80         u.  95  tare    with    men 

Horses 1.30  q.  40  "* '^"^•* 

Oxen 23.30  1.16 

Mule 0.30  0.06 

Workmen 0.78 

3.35 
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Steam  euUure.  0.  Harrowing  with  men  and  oxen,  per  hectare : 

Erpeiwes  of  Houre.    Francs. 

m«ftandl«enpcr         Laborer ...    1. 70         0. 58 

hectare.  Qxcu 5.00  0.25 

Workmen 0. 52 

1..% 

Expense  of  7.  Expense  of  steam-plowing,  60  centimeters  depth: 

60      contimetera         1  hectare  in  10  hours,  cost  per  hour  8. 61  fr £nmc3 . .  86. 10 

•^^P^^*-  Impracticable  with  animals. 

Note. — The  time  is  given  in  hours  and  centimeters  (one-hundredth  of 
an  hour). 

The  wages  of  men,  0.34  fr.  =  7  cents. 

The  hour's  work  of  an  ox,  0.05  fr.  =  1  cent. 

Aigicra  as  af-     Algiers  affords  an  oi)i)ortiinity  of  making  a  comparison. 
tSnity^'of^'iSm*     In  the  first  place,  with  the  French  love  of  figures  and 
pa  son.  administration,  the  accounts  are  kept  with  rigid  exactness 

and  ])articularity.    The  writer  had  access  to  tlie  original 
accounts. 
DearfuoL  Conl  and  wood  are  vei^'  high  in  Algiers — coal,  $8  to  $10 

per  ton  of  2,000  lbs. 
Cheap  labor.        Wagcs  arc  vcry  low  among  the  Kabyle  Arabs — 08  cents 
per  day  of  10  hours,  without  board. 

Eire  of  ox  per  day  of  10  hours,  10  cents.    The  animals 
pasture  on  the  abundant  natural  grass  of  the  country. 
.  Result  in  Ai-     Uudcr  thcsc  circumstaiicos  of  relative  prices,  the  common 

plow  is  the  cheaper  for  shallow  work  and  the  steam-plow 
for  deep  cultivation. 

Where  coal  is  cheap  and  labor  is  dear,  both  these  differ- 
ences will  be  in  favor  of  steam  and  bring  a  still  larger  area 
within  its  scope. 

The  price  of  the  steam-tackle  used  in  Algiers  was  70,000 

fr.    The  interest  of  the  money  invested  is  not  included  in 

the  above. 

Quantity  of     As  to  quantity  of  work,  it  may  be  said  that  the  breadth 

by*8teMn°^m-of  land  plowcd  at  one  bout  by  a  12-horse-power  double-en- 

wOTk.^**  **"*** gine  tackle  is  about  equal  to  that  of  12  horses  in  G  plows 

at  one  round  ea<jh,  and  the  speed  of  the  steam-plows  is  about 
double.  The  day's  work,  therefore,  is  equal  to  that  of  24 
horses.  The  steam-plow  alimentation  is  only  while  at  work. 
On  idle  days  and  in  bad  weather  it  requires  only  shelter 
and  is  fortunate  if  it  gets  that. 

Deep   cuitiva-  Deep  culUvation. 

Uon. 

Deep  cultivation  increases  the  arable  bulk  ^vith  the  same 
area,  and  is  an  absolute  addition  to  the  productive  power 
as  much  as  if  additional  area  were  acquired. 

Any  farmer  can  tell  his  arable  area.    How  many  their 
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arablo  depth  ?    If  a  plant  can  find  depth  it  will  not  require    steam  culture, 

80  much  breadth.    A  plant  struggling  Ibr  existence  in  a 

shallow  soil  seeks  a  broiid  area  and  kills  off  or  dwarfs  its 

neighbors;  it  is  struggle  for  existence.    The  same  inches 

of  area  under  deep  culture  will  afford  nourishment  for  many   Advantagen  .»f 

deep  tilth. 

more  plants  than  the  shallow  culture,  and  of  a  more  per- 
manent character,  less  subject  to  casualties  of  drought  or 
excess  of  moisture. 

Whcit  roots  have  been  traced  7  ft.  in  depth,  and  it  is    Depth  of  root*, 
believed  that  they  penetrate  to  a  depth  equal  to  the  length 
of  the  plant  above  ground  under  favorable  circumstances. 

The  work  of  the  plow  and  that  of  the  cultivator  are  very  Deep  cuitiva- 
different,  and  the  questions  of  deej}  plowing  and  deep  Htirring  J|iy '  SCep^^kl^- 
must  be  keep  entirely  distinct.  ^^' 

To  turn  up  to  the  surface  raw  and  unfertilized  land  in 
great  quantities  is  to  injure  the  productiveness  for  a  term 
of  years.  But  to  keep  the  soil  deeply  stirred,  preserving 
in  great  degree  the  relative  imposition  of  soil  on  subsoil, 
mixing  in  degree  and  opening  to  increase  aeration,  sind  per- 
mit the  passage  of  water  and  the  deep  rooting  of  the  plants 
is  the  essential  of  improved  agriculture. 

Some  injury  has  been  done  to  the  cause  of  deep  plowing    xeod  of  din- 
from  the  indiscrimiuate  use  of  it  for  whatever  crop  the  land  *^ 
may  have  been  intended,  and  iu  some  cases  regardless  of  the 
character  and  condition  of  the  subsoil  and  the  depth  of  the 
surface  soil. 

The  English  authorities  recommend  that  for  " green  crops"     EngUsh  prac- 
the  ground  should  be  cultivated  at  least  from  12"  to  24"  in  ^ 
depth,  say  once  in  every  4  years,  stirring  up  the  soil,  but 
not  bringing  it  to  the  surface,  and  thus  enabling  air  and 
water  to  descend.    When  wheat  and  other  "white  crops" 
are  to  be  sown,  especially  on  light  land,  the  depth  of  i)low 
ing  should  not  exceed  4"  to  5"  on  land  subsoiled  the  pre- 
vious year. 

By  deep  plowing  both  light  and  heiivy  lands  are  kept  in  Advantages  in 
a  more  even  condition,  the  heavy  lauds  not  suffering  from  S!^  ^'^  ^^^^^ 
an  excess  of  water  nor  the  light  lauds  from  drought. 

Dispatch  of  tCOrk,  DIapatch  of 

work. 

.  Steam-plowing  means  the  power  of  pulliug,  and  not  nec- 
essarily deep  plowing  or  any  one  system  of  doing  the  work; 
but  it  does  render  deep  plowing  relatively  cheap,  and  is  in  steam  culture 
fact  a  cheapener  of  all  plowing,  as  well  as  doing  the  work  ^^  ^^^' 
with  more  dispatch,  less  exjienditure  of  labor,  and  is  capa- 
ble of  being  used  at  times  when  it  might  be  difficult  to  spare 
horses  from  other  necessary  work. 
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Steam  euUure.      What  id  done  by  horses  in  plowing  can  be  done  by  steam, 
but  it  does  not  follow  that  what  can  be  done  by  steam  can 
be  done  by  horses.    The  speed  of  horses  is  limited,  that  of 
OrMter  speed  stcam  is  practically  unlimited.    The  speed  of  an  implement 
of  caitnre  of  the  passiug  through  the  soil  has  a  great  effect  on  the  nature  of 
implements.       ^j^^.  cultivation.    The  high  speed  of  a  cultivator  is  some- 
times of  the  highest  advantage,  tossing  and  mixing  the  soil, 
which  can  only  be  best  done  by  a  hard  point  or  share  run- 
ning at  high  speed. 
Comparison  of     The  stcamplow  at  each  passage  across  the  field  cultivates 
hondaF  ^"^^  *°*  a  breadth  equal  to  that  performed  by  12  horses  with  C  ordin- 
ary plows,  aud  in  half  the  time. 
Poaching     To  rcach  the  best  results  in  clay  land,  horses  should  be 

of     ground     by  ' 

horses.  kept  oflf  the  ground  entirdy,  especially  in  spring. 

The  conclusion  that  repeated  mechanical  applications  for 

reducing  clay  land  to  a  tilth  are  very  injurious  to  the  soil 

is  being  reached  by  some  very  enterprising  culturists.    The 

New  practice  plan  suggcstcd  is  to  plow  in  autumn,  when  the  land  is  dry, 

Mils.  ^^^     ^  independentiy  of  animal  power,  leave  to  the  ameliorating 

influences  of  the  air  and  weather,  and  then  harrow  in 
spring.  Owners  of  clay  land,  who  have  been,  as  it  were, 
pitied  until  the  clay  soil  has  become  a  proverb,  are  now 
coming  to  the  front  with  the  declaration  that,  by  the  aid  of 
steam,  stiff-clay  land  can  be  cultivated  at  a  less  cost  than 
light  land,  as  but  one  operation  is  required  for  cleaning  it, 
provided  it  be  done  in  a  proper  manner — work  in  fall  to 
bring  it  to  a  tilth  and  harrow  in  spring  to  prepare  a  seed- 
bed. 
Effect  of  a  sin-     lu  illustratiou,  ouc  item  of  experience  may  be  adduced  in 

w'  depth.  ^  which  a  clay  soil,  stirred  to  a  depth  of  3C  by  the  steam- 
grubber*  (technically  known  as  a  "  knifer "),  was  nearly 
doubled  in  value,  and  a  horse  could  be  ridden  over  it  after 
heavy  rain  without  sinking. 

This  deep  stirring  is  not  necessary  more  than  once  in  five 

years,  the  surface  soil  only  being  worked  in  the  intervals. 

Where  root  crops  are  grown  the  deep  stirring  precedes  the 

green  crop. 

steam  onitnro     Steam  in  Cultivation  must  make  a  revolution,  a«  it  has 

follows    in    the  ------  ' 

wake  of  steam  douc  by  land  aud  by  sea,  in  railways  and  steamships.    It  is 

transportation.  v  /  v  mt 

the  natural  order  of  events. 
Command  of     To  havc  a  commaud  of  labor  at  any  given  time  is  essen- 
fa^rabio  ^sea-  tial  to  the  propcr  Cultivation  of  the  soil,  and  it  is  sometimes 
■*"*■  impossible  to  command  horse-power  enough  to' plow  the  land 

in  the  requisite  time ;  as,  for  instance,  in  August  plowing- 
under  of  stubble  a  summer  fallow  may  be  obtained  after 

*  See  Fig.  86,  page  83. 
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the  crop  comes  off  equal  to  the  old  horse-plowed  fallows   ^'^^  euuure. 
which  have  laid  all  the  year  unprodactive. 

An  exact  statement  of  crops,  fallows,  and  seasons  will  not 
of  course  answer  for  any  other  country  than  that  for  which 
it  is  prepared,  but  the  August  fallow  is  simply  cited  for  an 
example  and  is  true  in  some  places,  while  another  illustra- 
tion would  fit  the  circumstances  of  another  place  more  ex- 
actly. 

History.  History. 

Experiments  in  steam-plowing  began  in  England  about  ExpArtmentsin 
1850.  '"^ 

It  is  usually  the  case  that  in  any  great  change  of  method 
attempts  are  made  to  follow  the  previous  system  so  far  as 
possible,  merely  adapting  the  new  idea  to  the  former  sys- 
tem.   This  was  the  case  in  the  present  instance,  the  idea   Th©  fuuie  at- 
that  first  occurred  being  to  hitch  the  engine  to  the  plowtra^eUng^engine 
and  draw  it  over  the  field,  the  moving  engine  being  a  sub-  "^  ™' 
stitute  for  a  team  of  horses.    We  have  tried  the  same  in  the 
United  States,  and  the  failure  of  that  system  on  both  sides 
of  the  Atlantic  is  complete. 

Moving  the  implements  by  wire-rope  traction  was  intro-    wiro-ropot«M.'- 
duced  by  John  Fowler  in  1855;  and  in  1860  the  same  in-i^.  ^ 
ventor  introduced  his  double-eDgiue  sets,  which  are  the    nonWe^sino 

86t8  1860. 

most  effective,  and  this  system  includes  the  majority  of  the 
tackles  in  use  at  the  present  time. 

Since  1866  the  machinery  lias  been  so  much  improved  that 
the  wear  and  tear  are  reduced  to  one-fourth,  the  capacity  of 
a  machine  of  given  nominal  power  more  than  doubled,  the         incMawd 

power    And    de- 

character  of  the  work  greatly  improved,  and  the  cost  of  the  crewed  cost  of 
machine  of  given  capacity  much  reduced.  ^ 

Steam  cultivation  is  now  well  established  in  Europe.    In    steam  cuitaio 

well  established 

England  and  Scotland  there  are  more  than  3,000  steamcul-  in  Europe. 
tivating  engines  employed  at  present,  most  of  them  worked 
by  landholders  and  tenants,  but  many  of  them  owned  by 
companies  working  for  hire. 

Egypt  has  been  a  very  important  customer  for  its  cotton    steam  cnitore 
and  sugar  lands.    The  Khedive  purchased  250  full  sets  of  *°  ^^^^ 
tackle  from  Fowler  &  Co. ;  Halim  Pacha  27  tackles.   Alto- 
gether about  400  tackles  have  been  sent  to  that  country  in 
the  last  12  years.    The  usual  depth  of  plowing  in  the  Nile 
soil  is  understood  to  be  14^^ 

Germany  and  Austria-Hungary,  especially  in  the  beet-    Germany,^. 
root-producing  regions,  have  several  hundred  steam-tackles 
at  the  present  time. 

The  West  Indies,  Demerara,  and  Peru  have  become  steady     wett  indies. 
and  constant  buyers  of  steam-plowing  machinery. 
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su^m  culture.      A  moro  limited  number  of  steam-plows  is  to  be  foaud  in 

lu  various  Eu-  Russia,  Francc,  Italy,  and  Spain.  To  explain  the  reasons 
which  delay  their  more  rapid  introduction  into  those  coun- 
tries would  take  up  too  much  space.  They  are  certainly  not 
to  be  found  in  the  machinery,  which  works  as  well  on  the 
flat,  i)rairie  like  plains  of  the  Wolga  as  on  the  hillsides  of 
Bolieuiia  and  other  less  favorable  countries. 

workaof  John  John  Fowler  &  Co.,  in  their  works  at  Leeds,  England, 
Leedn.  England. 'emx)loy  about  1,300  mcu  cxclusively  iu  the  production  of 

steam-cultivating  machinery,  and  turn  out  from  6  to  10  en- 
gines per  week. 

J.  &  F.  How-     The  firm  of  J.  &  F.  Howard,  of  Bedford,  has  supplied 

ard,        Bedford,  '  '  ^* 

England.  steam-cultivatiug  machinery  to  Great  Britain,  France,  Ger- 

many, Denmark,  Sweden,  Italy,  Switzerland,  Spain,  Portu- 
gal, Greece,  Turkey,  Hungary,  the  Djinubian  principalities, 
Russia,  Egypt,  India,  America,  Australia,  and  New  Zealand. 
steam  plow-     Thero  are  about  120  companies  plowing  for  hire  in  Great 

G^at  BBtSin*    Britain.     One  at  Grantham,  Lincolnshire,  which  started 

with  3  tackles  ten  years  ago,  now  has  10  full  double  sets, 
costing  £1,800  each.    Another  company  has  20  double  sets. 

prti't^^ur^'     On  the  estate  of  M.  Decauville  at  Petit-Bourg,  where  the 

France.  officijil  trial  of  plows  of  all  kinds  took  place,  including 

steam-cultivating  machinery,  2  double  sets  are  in  use.  One 
was  first  purchased  and  found  inadequate  to  the  inten- 
sive culture  of  the  farm  of  300  hectares  (say  750  acres). 
Beet-root  occupies  about  one-third  of  the  area,  alternating 
with  wheat  and  lucern. 
Duko  of  sath-  The  Dukc  of  Sutherland  employs  10  large  plowing  en- 
gines in  reclaiming  tracts  of  wild  land. 

The  facts  stated  are  sufficient  to  prove  that  steam-plowing 
hats  become  a  practiciil  fact  which  should  be  carefully  con- 
sidered by  our  inventors,  mechanics,  manufacturers,  and 
farmers. 

Three  uffectire  SyStemS. 

Bjatems. 

Of  the  many  schemes  and  systems  which  have  been  brought 

before  the  public  three  only  have  proved  successful.    In  each 

of  these  the  traction  i)ower  is  transmitted  to  the  implement 

through  a  steel-wire  rope  winding  upon  a  drum. 

Direct  or  dou-     1.  The  dlrect  or  double  engine  ttystem,  in  which  each  of  the 

^ojengine    •y^'^jujing  drums  is  idaced  under  the  boiler  of  a  self-moving 

steam-engine.  The  engines  traveling  along  the  headlands 
at  opposite  sides  of  the  field  alternately  pull  the  plow  across 
the  field  ^  while  one  is  pulling  the  other  moves  forward  the 
width  of  the  row  of  furrows. 
SingieHingine  2.  The  Single-engine  and  opposite-headland-anchar  system. 
•nd  anchor  syn.  rp^^^  locomobile  moves  along  onA  headland  and  the  anchor, 
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with  a  pnlley,  traverses  along  the  other.    The  engine  has    ^^*^^  cnHure. 
a  pair  of  drums,  upon  which  the  wire-rope  is  alternately 
wound,  the  bight  of  the  rope  passing  around  the  pulley  on 
the  traveling  anchor  at  the  other  side  of  the  field. 

3.  The  roundabout  system,  in  which  the  winding-drums  Eoun«iabout 
are  fixed  in  a  windlass  frame  and  connected  to  a  portable 
engine,  which  is  made  stationary  in  a  corner  of  the  field. 
One  end  of  each  rope  is  made  fast  to  the  plow,  and  the  im- 
plement is  drawn  forward  and  backward  by  the  drums  pull- 
ing alternately;  the  pulley-sheaves  and  anchors  at  each  end 
of  the  furrow  move  forward  as  the  plowing  proceeds. 

The  comparative  advantages  and  disadvantages  of  the 
systems  will  be  referred  to  when  describing  them. 

The  traveling  engine  and  plow.  Traveling  m- 

gine    and    plow 
system. 

This  plan,  upon  which  so  much  money  has  been  wasted  in 
the  United  States,  need  occupy  but  sufficient  room  to  con- 
demn it.  It  was  the  one  originally  attempted  both  in  En- 
gland and  in  the  United  States,  and  may  be  mentioned  first 
as  it  was  fii*st  in  point  of  date,  and  to  clear  the  ground  for 
the  display  of  what  is  really  valuable. 

The  i)ersistent  attempts  in  th  is  false  direction  have  greatly       unfonnnate 
retarded  the  progress  of  the  invention  both  in  England  and  Fempts  °in   thu 
in  the  United  States,  and  it  is  not  perhaps  too  much  to  say*^"^"''"* 
that  the  discouragement  arising  from  these  abortive  efibrts 
is  at  present  the  cause  of  our  being  behind  so  many  other 
countries  in  the  introduction  of  steam-plowing. 

It  is  estimated  that  an  average  of  75  per  cent,  of  the  tuo  reasons 
power  of  the  engine  is  consumed  in  traveling,  leaving  only  succeed. 
25  per  cent,  for  effective  force  in  drawing  the  plow  or  other 
implement,  while  the  difficulty  of  moving  in  hilly,  loose,  or 
damp  soils,  and  the  damage  done  to  the  ground,  it  would 
seem,  should  have  long  ago  taught  a  sensible  and  practical 
people  that  they  were  working  on  a  false  method. 

The  double-engine  system,  PouWe^jngine 

systt^m. 

This  is  the  most  expensive  system  in  the  first  cost  and  the    tlo  most  ex- 
most  economical  in  the  cost  of  plowing  per  acre.    Its  adop-  SSKt^t"**^"™*^ 
tion  will  be  determined  by  the  ability  of  the  purchaser  to 
invest  the  required  amount,  and  by  his  command  of  suffi- 
cient land  to  require  apparatus  of  the  greatest  working  ca- 
pacitor. 
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mMmcuUttin.      Howard's  prices  are : 

Doable-engine  *^ 

nys  ^-^^^^^^.^  por  a  steam  cultivating  apparatus  with  2  8-horse  self-moviug 

prices.  engines,  800  yards  of  steel- wire  rope,  and  6  rope-porters £1, 100 

Steam-plow  for  4  furrows 70 

Steam-cultivator  with  7  tines 55 

Steam-harrow,  11  ft.  wide 25 

1,250 
Fowler's  prices.       Fowler's  I 

2  8-horse-power  engines £1, 170 

800  yards  steel- wire  rope 76 

4-furrow  steel  plow 102 

7-tine  cultivator 81 

Harrow 55 

1.484 

Aveiing  &  Per-     Aveling  &  Portcr : 

tor's  prices. 

2  S-horse-power  engines £1, 370 

4-furrow  balance-plow 100 

7-tine  turning  cultivator 90 

Harrow,  3™.  10  wide 100 

800  yards  wire  rope,  say 76 

1,736 

These  figures  may  be  compared  with  those  of  the  other 
systems. 
Fowler  &  Co.  Take  the  tackle  of  John  Fowler  &  Co.,  of  Leeds,  England, 
to  illustrate  the  "  double-engine  system."  This,  a«  has  been 
said,  is  the  best  when  the  means  and  the  needs  agree ;  but 
it  is  needless  to  provide  such  a  plant  unless  the  amount  of 
land  justifies  it.  Ninety  per  cent,  of  the  plow-tackles  made 
by  Fowler  are  on  this  system. 
Taokks  fur-     Whcrever  the  steam-plow  has  been  introduced  in  quan- 

nivUed  to  £g>'pt 

tity  this  is  the  plan  adopted,  as  in  the  case  of  the  27  tackles 
furnished  by  Fowler  to  Halim  Pacha  and  the  250  full  equip- 
ments to  the  Khedive,  for  plowing  the  vast  alluvial  lands 
of  Egypt,  when  his  vice-royalty  went  into  the  cultivation  of 
cotton,  and  14"  depth  of  tillage  was  considered  expedient. 
As  the  soil  of  Egypt  is  estimated  to  be  permanently  raised 
by  the  overflowing  Nile  six  inches  in  a  century  at  Heliopolis 
(more  above  and  less  below  that  point  in  the  valley),  the 
steam-plow  has  been  turning  up,  we  may  say,  the  deposit 
of  the  time  when  the  Sultan  was  a  terror  to  Vienna,  and 
William  III  of  England  and  Louis  XIY  of  France  fought  in 
Flanders,  where  Uncle  Toby's  brother  soldiers  "  swore  ter- 
ribly ; "  when  Yauban's  great  citadel  of  Sedan  witnessed 
the  triumphs  of  Turentie  and  not  the  sad  reverses  of  later 
times. 
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TLe  ticomgine  system  (Fig.  63)  has  two  CDgiocs,  witli  a  ttamcauur,. 
windiiig-druin  to  each,  working  along  opposite  lieadlands,  ^bitengma 
to  draw  a  plow,  cultivator,  or  otliui'  implement  from  oue 


engine  to  the  otlier,  alternately.      Two  engine-drivers,  a    Dc«tipiioa. 
plowman,  and  one  or  two  boys  to  attend  to  the  roi»e- porters 
are  required. 

5  p  li VOL  5 
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'*"""-  The  following  are  tbe  principal  a^lvantages  of  tbis  sys- 
tem:  Less  rope  is  required,  tbe  amount  necessary  being 

B'fneins only  Huftieient  to  go  twice  across  tbe  field;  tbere  l)cing  no 
tixtnres  in  tlie  field,  less  time  is  lost  in  setting  to  votk  and 
removing ;  and  tbe  manual  labor  in  proportiou  to  the  Tcork 
done  is  somewhat  less. 

'"S"  It  may  bo  added,  also,  tbat  the  engines  are  ready  to  start 
into  it  fresb  field  the  moment  they  stop  work,  and  can  re- 
move tbcmselves  and  tbe  whole  of  tbe  appanitus  without 
any  additional  manual  or  animal  labor.  Tbe  lalwr  of  get- 
ting from  field  to  field  is  really  one  of  tbe  principal  diffi- 
cult ies. 


Towier 


— Steam-pJoKiing  rnrfi 


The  engines  of  tbis  system  are  made  of  G,  S,  14,  and  20 
horsepower  (Fig.  64).  They  have  single  steam-jacketed 
cylinders  and  are  provided  with  steam-domes.  The  road- 
gear  is  constructed  of  spur-wheels  made  of  east  steel.  Tlie 
road-wheels  are  of  wrought  iron  with  a  tread  of  from  ]4"to 
24'.'  wide,  iiccording  to  the  size  of  the  engine.  Tbe  engine 
baa  two  traveling  speeds  and  is  available  as  a  common  trac- 
tion or  an  onliuary  portable-engine,  aiul  can  be  used  for  any 
agricultaral  purpose,  such  as  thrashing,  pumping,  grinding, 
sawing,  etc. 
«•  Tlie  power  is  coyveyed  to  the  winding-drum  by  an  up- 
right shaft  from  the  crank-shaft.  Tbe  winding  aiiparatus 
consists  of  a  horizontal  drum,  which,  by  means  of  a  coiling- 
gear,  winds  and  unwinds  the  wire  rope  uniformly  without 
any  attention  from  the  man  in  charge.  This  is  done  by  a 
self-actiug  lever  which  carries  two  vertical  guide-pulleys, 
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moving  slowly  np  and  down,  and  freely  swinging  round  the    ^'""" 
drum  into  any  ^xisitiuu  at  wliich  tlie  roi«)  has  to  work,  »j^^ 


yiO.  Q&.—Eopc-porlfr.     John  Foithr  .J-  Co.,  lA'eilt,  F.iiglaiid. 


The  roi»e-porters  {Fig.  (ij)  aw.  pliH^ed  along  the.  line  of  tlie 
rope  at  intervals  of  about  120  ft.  to  keep  the  rope  off  the 


ground.    They  are  mounted  on  tlirce  wheels  so  as  to  allow    i^ipe-porter. 
tliem  to  be  moved  sideways  by  the  roi»e,  and  are  shifted  ont 
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sttam  euiiurt.  of  the  waj"  of  tUc  implement  by  a  boy  who  walks  a  little  iu 
^^^'''""'sine  advance  of  the  plow  or  other  iDiplcuieiit. 

Price  of  rope  porter,  light,  £1;  heavy,  £1  10s. 

ATd[n(!ii*iir.  Aveliug  &  PoPtcr's  cnfcitics  {Fig.  C(t)for  tlie  double-engine 
ineeuBine.  systciH  are  made  in  jtairs,  in  order  that  when  jilaced  oppo- 
site each  other  iu  the  field  they  shall  l)oth  drive,  as  well  a» 
draw,  from  the  fin-row  ai<le — an  improvement  which  has 
efieuted  an  important  saving  in  the  wear  and  tear  of  the 
windi»g-dni 


J.  t:  F,  MoKsnl. 


Dnwription  nf  Tliey  are  fittwt  with  coiling-ge^r  arranged  so  as  to  lay  the 
^■g'llHiine.  ^"'  roi>®  uniformly  on  the  drum  without  attention  fn)m  the  man 

(FiitureM.)  jjj  charge,  and,  as  tlie  dmm  is  placed  horizontally,  the  rojw 
can  take  any  angle  the  direction  of  the  fliniiw  may  retpiire, 
without  putting  pressure  on  the  coiling-gear.  The  engines 
have  single  cylinders,  with  lagged  steam-jackets,  and  placed 
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on  the  forward  part  of  the  boiler.    The  crank-shafb,  driv-    suameuUure, 

ing-axle,  and  coanter-shaft  have  their  bearings  made  in  the 

extended  side-plates  of  the  fire-box,  so  that  the  boiler  is  gyg^i^^^^'*** 

saved  from  the  injurioas  tension  of  the  working  parts,  and 

the  usaal  cast-iron  brackets  and  plammer-blocks  are  dis- 

I>ensed  with. 

The  agricultural  and  traction  engine  of  Howard  (Fig.  67)  gj^^**^'*   ^' 
is  a  compromise,  or  rather  it  is  designed  for  all  the  three    i^^ean  67.) 
systems  of  work:  the  double  engine j  the  single  engine  with 
headlcmd  anchor  opposite,  and  the  roundabout. 

Two  farmers,  each  possessing  one  of  these  engines,  may    AdTantages  of 
work  them  together  upon  the  double  system  without  change  gi^e.^"***^  *°* 
of  any  kind,  with  the  additional  advantage  of  being  able  to 
work  them  separately  upon  either  of  the  single  systems. 

The  windlass  is  mounted  upon  the  engine  in  such  a  man-    The  dismoont- 
ner  that  it  can  be  easily  and  quickly  detached,  thus  reliev- 
ing the  engine  of  all  the  weight  and  incumbrance  of  the 
winding-gear  when  it  is  to  be  used  for  the  other  work  of  the 
farm,  thrashing,  sawing,  pumping,  grinding,  and  what  not. 

The  engine-work  and  traction-gear  are  mounted  upon  the  ^AdvantaRes  of 

.  the  coiiBtructioii. 

tender  instead  of  upon  the  boiler,  the  latter  being  thus  re- 
moved from  the  strains  of  the  machinery,  the  working  parts 
of  the  engine  being  within  reach  and  in  sight  of  the  driver. 
This  arrangement  admits  of  the  engine,  with  the  tender, 
being  detached  from  the  boiler  when  the  latter  requires  re- 
pair or  renewal,  and  this  without  taking  the  engine  portion 
or  gear  to  pieces. 

Bevel-geai'ing  is  dispensed  with,  spur-wheels  being  used  Description  of 
both  for  windingdru  ms  and  for  propelling-gear.  The  travel- 
ing-wheels are  of  wrought  iron ;  the  main  axles,  crank-sbaft, 
and  gearing  are  steel.  The  winding-drum  is  placed  in  rear  of 
the  engine,  and  the  rope  taken  off  at  any  angle  fr6m  a  pulley 
fixed  under  the  boiler  in  the  best  position  for  taking  the  strain. 
This  arrangement  permits  the  use  of  winding-drums  with 
horizontal  shafts,  and  the  strain  is  to  a  certain  extent  divided 
between  the  drum  and  the  pulley.  The  coiling  arrange- 
ment flits  the  rope,  without  bending  it,  over  small  coiling- 
sheaves,  no  matter  how  unlevel  the  ground  may  be.  Price,  Price. 
8horse  power  with  2  winding-drums,  j&520. 

The  single-engine  and  opposite-headland-anchor  system.       md^^OTSS^ 

headland  •  anchor 

This  plan  admits  of  either  the  direct  or  indirect  method  •^•**™* 
of  working.    The  engine  may  either  work  along  one  head- 
land with  an  anchor  on  the  opposite  headland,  and  thus 
have  a  direct  pull  upon  the  implement,  the  engine  and  an- 
chor advancing  from  time  to  time  as  the  work  proceeds ;  or 
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itncuuun.  jIk,  gugiue  may  stand  in  n  conier  of  the  field  and  work  the 

implemeiit  by  means  of  suatcli-blocks. 
i"adii^^D°     The  former  of  these  tnethwls  is  shown  in  black  lines  and 
>3"t™        jijg  latter  in  dotted  lines  in  tbe  plan  of  installation  (Fig.  CS). 
n  of  foJiui-     ipjjg  system  wciuires  an  8  or  12  horse-power  double-drum 

winding  engine,  movable  head-land  anchor,  1,G00  yards  of 


Fig.  68. — SingU-engine  and  lieadlaHd-anehor  plan  of  installaUoH. 


"■steel-wire  rope,  2  ebtw-anchora,  2  snatch  blocks,  20  rope- 
porters.and  the  necessary  implements.  For  working  direct, 
as  in  black  linesou  the  plan  uf  nistallation,  but  1,200  yards 
of  wire  ro^ie  an-  reqinred. 


iHdiit^-irruitu.    John  FowUr  ^-  Co.,  Lecdt,  England. 


ihe't^^ptan"  of     Each  method  has  some  advantages,  and  this  system  per- 

'^Ftm'tt'Sa.i     '"'^^  **^  either.    The  direct  requires  less  roi>e,  and  the  ajuM- 

ratus  is  mora  easily  put  to  work  and  taken  up ;  the  Bta- 
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tiouarj-  arraiiiceineiit  avoids  the  ueccssity  of  traveling  the    ' 
etigiue  along  tlic  hcadlaad  when  circumstances,  sucli  as 
very  billy  ground,  irregular  fences,  or  a  very  wet  condition  „„ 
of  the  »oil,  make  it  desirable  that  the  eugiue  should  not  be"' 
t^ken  upon  llic  laud. 

Where  the  amount  of  caxiital  or  the  extent  of  land  dues 
not  jnstify  the  ]iurcliase  of  the  double-engine  tackle,  this 
arrangement  oll'ers  the  farmer  the  l>enefits  of  two  systems. 

The  engine  (I-'ig-  CO)  is  similar  to  those  describc^l  under 
the  (lottbleeni/ine  system,  the  chief  i>oint  of  difterence  l^ing* 
that  it  is  furnished  with  two  ^inding-drmns,  each  having 
eoiling-gear  for  laying  the  i-ope  regnlavly  and  automatically 
iijion  the  drums. 

Tlic  headland  anchor  (Fig.  7t))  is  a  wronght-iron  frame,"' 
carrying  ahorizontal  sheave,  and  resting  on  tlii[i  disk-wheels, 
which  cut  into  the  ground  and  resist  the  side  strain  of  the 
engine  and  imideuients.     It  is  movetl  along  the  headland  an 
by  the  motion  of  the  sheave  or  pulley,  which  is  turned  by'" 
the  rope ;  the  sheavt!  is  connected  by  gear  to  a  drum,  which 
winds  up  a  rope  stivtched  along  the  headland  (shown  at 
the  right  hand  in  the  installation  plan,  Figure  08),  and 
keeps  the  anchor  opposite  to  its  work.     The  anchor  is  pro- 
vided with  a  steerage,  which  enables  it  to  he  worked  along 
a  crooked  headland,  and  is  nmmiged  by  a  boy,  who  also 
attends  to  shilting  roiHJ-jiorters.    The  box  at  the  back  is  in- 
tended as  a  counterpoise  to  jircvcnt  the  anchor  being  pulled 
over  when  doing  very  heavy  work. 


t'K'IHII 


Fio.  70. — Mmahlc  headland  anchor.    'John  I'owlrr  .f-  Co.,  Lredt,  England. 


Trice  of  8-horse-power  engine,  self-moving  anchor,  and  all 
l>arts,  ropes,  apiiendages,  aiid  tools  complete,  with  the  extra    Pric.-ofpbnt. 
jtarts  necessary  when  working  the  engine  stationary,  but 
without  the  implements,-  £808, 

The  roau'Jabout  xyslein.  ■j-m,!!!."""^'™" 

Take,  as  an  illnstration  of  the  ronndabout  system,  the 
tackle  of  Avcling  &  Porter,  of  liochester,  England. 

The  engine  used  (Fig.  71)  is  that  called  by  them  the  ^^j^^'^* ''"^ 
"agricultural  locomotive  engine,"  and  is  designed  for  steam 
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suam  tuuun.  caltivation,  thrashiog,  sawing,  pmnpiDgTi  bhA  hauling.     The 

boiler  is  anusually  large,  and  is  tested  up  to  2(>0  lbs.     It 

•  •tom™"^^™'' ^*^  a  single  steam-jacketed  cylinder,  niounteil  oil  the  fore 

end  of  the  boiler,  to  prevent  priming  and  to  economi7.e  fuel. 

ATtiiDsi  Pot- The  bearings  of  the  crankshaft,  counter-shaft,  and  driving- 
axle  are  carried  by  the  side-plates  of  the  fire-bos,  extended 
upward  and  backward  in  one  i>iec6  for  this  purpose,  and 

UeacriptioD.     designed  to  save  the  boiler  frotn  strain.    Tbe  driving-wheels 
are  of  iron.    The  engine  is  steered  from  the  foot-plate. 
Each  engine  has  fly-wheel,  governor,  and  a  brake. 

Price.  Price  of  engine,  S-horse  i>ower,  £G80. 


if  inrtai-     The  tackle  shown  in  the  plan  view  (Fig.  72)  of  the  round- 

«t:.)     about  system  consists  of  an  agricultural  locomotive  and  a 

detached  winding-windlass  on  a  carriage,  Itotli  placed  and 

anchored  in  a  position  at  one  comer  of  and  outside  the 

ground  to  be  plowed.    Besidcsthese,  there  are  claw-anchors 
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for  two  other  corners  and  a  snatcli-block  for  the  fourth ;  «»»"«f»r*. 
two  tnvveliui'michore,  which  are  moved  as  the  nluwiiiL'  nru-  "I't™^  ,  „ 
ceeds,  to  keep  thein  in  line  with  the  work.     A  number  of  ««■ 


ropc-portcrs  keep  the  wire  rope  from  dragging.  One  tbon- 
sand  rIx  hundre<l  yards  of  wire  rope  is  the  usual  amount 
furnished,  about  equal  to  encircling  a  square  field  of  33 
acres. 
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sitam  miUun.      The  inethod  of  working  will  be  readily  seou  ftx>m  tbu  plau ; 
tlie  cngiue,  being  diiveii  in  one  direction,  rotates  the  right- 
RooDdabout haiul  dniui of  the  windlass,  aud  moves  the  plow  tonard  the 
right  of  the  field,  aa  shown.    The  plow  having  reaches!  the 
Dejcription  of  gtid  of  its  furrow,  the  motion  of  the  engine  is  reversed,  the 
'"','?■     _       other  end  of  the  balance-plow  brought  down  to  the  earth, 
and  the  implement  returns  across  the  field.    The  nDchors 
are  automatically  moved  towards  tlioir  daw-anchors,  each 
one,  alternately,  tho  width  of  ihe  fonr  furrows  iit  each  pas- 
sage of  the  plow. 


p.  The  Fowler  tackle  on  the  rouadaboat  system  has  an  en- 
gine with  a  steam-jacketed  single  cylinder  and  steaiu  dome, 
and,  with  the  exception  of  its  being  devoid  of  winding- 
dru[n,  has  many  ^Ktints  of  s|iecial  construction  similar  to 
the  engine  described  nnder  the  siib-titlo  douhle-enginc  system. 


It,  however,  is,  or  may  be,  an  ordinarj'  )»ortable  or  traction 
engine  which  has  a  transverse  shaft  above,  connecting  by 
gimbal  joint  and  line  shaft  to  a  shaft  on  tbu  detached  wind- 
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lass,  which  stands  parallel  with  tlie  engine,  iis  shown  in  the    s**"" 
jilati  of  iiistallatjou  (Fig.  72). 

The  windlass  (Fig.  73)  is  eonstructcd  on  four  wrought-, j 
iron  road-wheels,  and  the  winding  apparatus  consists  of  two 
horizontal  drums,  which,  by  means  of  coiling-gear,  wind  and 
unwind  the  wireropeunitbnnly  without  any  attention.  This  ^.Jjl^lJ'Pg'™^* 
ifi  done  by  a  self-acting  lever,  which  carries  two  vertical '^^,^^^3^ 
gaide-pnlh'ys,  moving  slowly  up  and  down,  and  freely 
swinging  round  the  drum  into  any  position  to  agree  with 
the  direction  in  which  the  ro^te  has  to  work. 

The  rope  pays  out  from  the  drum,  at  any  angle  required 
by  the  work,  without  snatch-blocks  btuug  in'«'ssii:j. 


The  anchor  (Fig.  74)  is  so  eotistructed  as  to  be  pulled  for-    DcKripiian  o 
ward  by  an  auxiliary  rope  on  the  headland,  which  is  wound  ""(ViBuro  7*.) 
on  a  small  drum  ]»ut  in  motion  by  the  main  sheave.    The 
connection  1)otween  this  drum  and  the  sheave  being  released, 
the  anchor  becomes  stationars'.    The  aide  strain  of  the  plow- 
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sitancuitHTt.  iog-ropeB  is  resisted  by  the  disks  which  are  fixed  to  the 

wheels  nod  imbed  themselves  in  tho  ground. 
(^™^'"°*     As  the  anchor  travels  away  from  the  headland  on  which 
the  engine  is  fixed,  it  is  firmly  held  in  place  l>y  the  strain  of 
the  plowing-rope  in  one  direction  and  the  strain  of  the  wind- 
^eannboT.     iog-forward  rope  in  the  other.    The  slow  and  sure  forward 
motion  secures  the  perfect  cutting  in  of  the  disk -wheels,  and 
therefore  its  lateral  steadiness. 
le^I'niindJbouc     Pfice  of  Fowler's  roundabout  tackle,  with  S-horse-power 
t>cki&  engine  and  all  itsappendages  complete,  windlass,  steel  ropes, 

2  self-moving  anchors,  snatch-hlocks,  claw-anehors,  and  rope- 
porters,  and  a  5-tine  turning  cultivator,  £975. 
SiJS^'s.T"'''  Howard's  engine  (Fig.  75),  with  rear  windlas8,isanadap- 
tatiou  to  steam  cultivation  of  the  ordinary  thrashing  en- 
gine. It  is  not  self-moving,  and  the  engine  and  windlass 
are  detached  when  moving  from  field  to  field,  and  are  con- 
nected whtu  at  work  by  a  single  bolt. 

The  necessary  guide  pulleys  are  attached  to  the  fore  car- 
nage of  the  engine  and  the  weight  of  the  engine  is  used  as 
an  anchorage  both  for  the  windlass  and  for  the  guide-pnl- 
Icj  8  which  lead  ofi  the  ropes. 

RouBdmboui     The   firm  of  Barfor  1  &  Perkins,  of  Peterborough,  En- 
it  Perkin*         gland  ha'^  two  fomis  of  roundabout  tackle.     In  one  (Fig. 
76)  an  ordinary  portable  engine  is  fitted  with  a  wheel  con- 
nected b>  chain  with  the  driving-shaft  of  the  windlass. 


j*"?!"'  of     In  another  method  (Fig.  77)  the  windlass  and,  engine  arc 
Figureaf^TJ   combined  and  the  two  wire-ropes  wind  upon  drums  on  the 
main  axle  tht  machiuo  being  lifted  clear  of  the  soil  so  that 
the  ground  wheels  and  drams  upon  them  may  revolve. 
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Price,  with  deta«heil  windlass  (Fig.  76):  steamcuihtr,. 

S-hoise-power  portable  engine £210        Boondabont 

Windlass,  1,600  yards  steel- wire  rope,  sell-uoviug  and  self-acting  lyitcm. 

anchors,  commun  anchors,  snatch-blocks,  porreiB,  and  a  5-ttDe 

cultirator 350  f^^  i  Petklm' 

Wurrowsteawplow JOi^k^,^, 

640 


FiU.  TT . — Roundabout  lyatcin,  engine  and  teindlau  coaU^ined.     Barford  ^ 
Pei'kia;  PitertHtrmtgh,  England, 

Conibiuetl  engine  and  wiiullass  (Fig.  77) : 
IO-h»niu  powur,  with  full  tacltleofself-actiDg  and  self- moviug  an- 
chors, commou  anchors,  snatch-lilocks,  rope-portors,  7-tiue  cul- 
tivntor,  4-fuiToiT  plow,  and  l.f^OO  jarils  steel  rope jE900 


Fig,  78. — Stif-aeting  and  ectf-moring  anchor.     Barford  ^  PerUiu,  Pe(crborough, 

The  form  of  nnchor  shown  in  Fig.  78  is  designed  for  t'le o,^''""'"' 
roundabout  system.  Two  anchors  are  employed,  occupying  ^j?^"^ 
positions  op[>osite  to  each  otlier  on  the  headlands,  and  pro- 
ceeding at  a  right  angle  to  the  course  of  the  plow.  This  form 
of  anchor  is  automatically  moved  the  regulated  distance, 
equal  to  the  width  of  cultivation  of  the  implement  at  one 
passage,  and  this  without  the  cIraw-roi>e  reaching  to  a  claw- 
anchor  at  the  other  end  of  the  field,  as  in  figure  72. 

Price,  £50.  Pric 


78  UNIVERSAL    EXPOSITION   AT   PARIS,  1878. 

attamcuuun.      E.  Bodin,  of  Trois-Croix,  Eennes,  France,  has  a  form  of 

Roimd»boot  Howard  apparatus  {Fig.  79)  with  vertical  drums  on   the 

■r»t™-  windlass,  whuli  itands  parallel  with  the  locomobde,  and  is 


Fig.  79.—Hoicard't  roaadabovl  laekle.     E.  Boditi,  ReBim,  Franc*. 

driven  by  liue-shaft  connection  between  the  portions  of  the 
apparatus. 
DebniDt'tackie.     The  apparatus  of  Alfred  Debains,  of  Saint-Remy-C'laire- 
(   BOM*    .    .  pjntaine,  near  Eainboiiillet  {Hfiae-et-Oise),  France  (Fig.  80), 
is  on  the  ronndabont  system,  in  which  the  winding  machine 
is  a  sepanite  stnicture,  which  is  attached  to  an  onlinary  lo- 
comobile when  the  latter  is  to  be  used  to  woik  a  ateani- 
plow,  allowing  the  engine  to  be  used  at  other  times  for  the 
Gru(TaiTOTkonlinary  work  of  the  farm,  to  run  a  thrasliing  inachiue, 
'       "Efo.     (J t raw-cutter,  pump,  cider-null,  grain-mill,  etc. 

The  winding  apparatus  for  the  cable  is  on  a  separate  car- 
riage, attached  at  will  to  the  locomobile,  and  the  gearing  is 
driven  by  a  band-wheel  from  the  fly-wlieel  of  the  engine. 

UwnrpntUibiB     The  use  of  portable  engines  on  farms  has  become  very 
sleaiD-enKitie- 

common,  and  the  purchase  of  winding-tender,  with  its  ac- 
cessories of  cable,  an<ihors,  i>ulleja,  and  plow,  i)nts  the  owner 
of  the  engine  in  ]K)Sse8sion  of  the  complete  "tactile,"  as  the 
English  term  it,  or,  as  we  might  say,  a  complete  "rig," 

Price  of  tafkl*.  DdminH' tfiKler,  ivilh  wiuiiingapiioratiia,  nuchora,pnlleyB,  imIiU-h  0,500 
wilhoutfngine    GftDg-plow  with  4  slmrcs 8,500 

li.000 

The  tender  has  three  winding-drums  on  a  single  axis,  the 
pinion  on  the  iiulley-sbaft  being  engaged  with  hhcIi  of  the 
Dewriptioii.  cog-wheels  as  may  be  required.  One  winds  the  cable  in  one 
direction,  another  letting  the  cable  run  off.  The  action  of 
these  two  is  reversed  when  the  plow  is  to  move  in  the  other 
directioD.    The  third  drum  has  a  separate  cable,  anchored 
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at  some  distance  in  advance  of  the  Bteam-apparatus  and  in    *"■"' 
tlie  direction  of  its  line  of  motion,  by  which  the  winding- 
tender  and  engine  are  moved  from  time  to  time  between  ,_,(g„ 
each  jiassagc  of  the  plow  a  distance  equal  to  the  width  of 
ground  plowed. 

These  three  are  all  the  motions  required  during  worh,  and 
a  fourth,  by  which  the  wheels  of  the  machine  are  rotated  so 


Delwliu'  tacklfl. 


as  to  move  the  apparatus  to  ami  Irom  the  field,  would  com- 
plete the  categorj-,  but  in  fact  it  is  drawn  by  horses  when 
transporting  it  to  and  from  work. 

The  "  tackle" — using  the  general  term  to  inclnde  the  whole 
apparatus — works  uiroa  the  roundabout  plan,  also  made  by 
Fowler,  Aveliug  &  Porter,  Howard,  and  others. 

Fig.  81  shows  the  plan  of  installation. 
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Implements.  ««'» """w*- 

For  the  purposes  of  eteam  culture  all  of  the  following  im-    impiemeDU. 
plemente  are  not  necessary  iu  any  one  place,  bnt  each  of 
them  has  its  duty  under  Tarying  c'rcumstancea  of  coantrles, 
soils,  or  seasons. 

Special  implements  are  adapted  for  clearing,  draining,     spedid  impie- 
breaking  ap  laud  infested  by  stones,  troubled  with  roots,  ''™**' 
soused  by  water,  or  choked  by  wild  grasses  and  aquatic 
woody  growth. 

They  are  more  ordinarily  iiileaded  for  plowing,  caltivat- 
ing,  harrowing,  and  seeding  soils  already  subdued  to  cul- 
tivation, or  such  prairie  laiuls  or  bottoms  as  offer  no  particu- 
lar obstructions  to  the  passage  of  the  imiilement. 

It  is  needless  to  say  that  full  sets  are  only  uecesKary  where 
there  is  sufBcient  laud  to  demand  their  use ;  but  this  need 
not  be  all  iu  the  possession  of  one  proprietor,  as  many  sets  |^^^""Jj  •"'''» 
of  tackle  are  held  in  common  by  several  farmers,  and  in 
other  cases  plowing  is  followed  as  a  business  by  parties  own- 
ing the  tackle.  Witness,  for  instance,  the  120  companies  Plowing  com- 
plowing  for  hire  in  England,  one  owning  10  double  sets.       ^'' 

The  balance-plow  (Fig.  82)  is  the  best  result  of  all  the  at-    BaiuM-piD*; 
tempts  to  adapt  an  instrument  for  the  to-and-fro  method  of 
working.   One  set  turns  the  farrow  slice  to  the  right  and  the 
other  to  theleft,  so  that  the  forward  plow  in  each  case  throws  the  rMoitof  ei- 
its  slice  into  the  furrow  last  made  on  the  previons  passage.  «n™. 
Many  attempts  at  a  turning-jdow  were  made  before  the  very 
effective  balance-plow  was  invented,  and  uow  it  enters  into 
all  the  effective  systems  of  steam  culture. 


FlO.  BS.~-6/)irro\e  balanct-ploio.     John  Fmeltr  ^  Co.,  Ltedt,  England. 


The  rigid  iron  frame,  which  is  so  essentially  necessary  to    D*»i!ripu»n- 
all  steam-driven  implements,  is  still  maintained  in  this  latest 
form  of  balance-plow,  and  the  alteration  of  the  width  of  the 
furrow  is  effected  by  means  of  a  wedge  which  throws  the 
C  P  R TOL  5 
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'  plows  at  djfiferent  angles  to  tbe  frame.  Thig  wedge  is  a  sub- 
Btitute  for  the  previous  arrangement  of  bolts  and  screws, 
aud  renders  the  position  of  the  plow  thorongbly  rigid. 

The  frame  is  so  arranged  thut  the  shape  of  the  shares  and 
moJdboards  may  be  varied  to  nnit  the  character  of  tbe  land. 

By  removing  the  ordinary  moldboard  used  for  surface 
plowing  and  substituting  short  ones,  or  those  technic^illy 
known  as  "  digging  breasts,"  a  tillage  similar  to  spade  hus- 
bandry can  be  effected. 

riows  are  made  for  2,  3, 4,  5,  fi,  or  8  furrows,  and  a  harrow 
or  roller  can  be  dragged  behind  if  desired. 

Price  (steel),  £127. 
T     Messrs.  Fowler  &  Co.  also  furnish  a  3-furrow  balance- 
~  Fowfer&Co.   plow  Specially  constructed  for  sugar-cane  fields.    This  is  in 
two  essential  points  difTerent  from  tlic  common  plow.    The 
main  plow-beam,  instead  of  being  a  straight  diagonal  angle- 
iron,  is  bent  into  a  zigzag,  so  as  to  give  plenty  of  space  for 
roots  and  cane-stools  to  pass  between  the  plows.    The  plow 
middle,  by  which  the  iV;ime  is  supported,  is  capable  of  swing- 
ing fret'ly  round  a  vertical  center-stud.    Thus,  in  going  over 
cni-  the  ridges  of  an  old  cane-field,  especially  if  these  ridges  are 
slantiug  to  the  furrow  line,  the  shock  which  the  land-wheel 
constantly  receives  is  not  communicated  to  the  main  frame, 
aud  the  latter  retains  its  ^losition  undisturbed  by  the  uneven- 
ness  and  roughness  of  the  ground. 


baluice-plow. 


Harford  c/*  Ferkim,  Pelerborouijli.  Er>g1and. 


The  implement  shown  in  Fig.  83  has  an  iron  fVame,  steel 
shares  and  colters,  and  wooden  wheels. 
Price,  .3  furrows,  £00 ;  4  furrows,  £80. 
*"'>-     Howard's  plow  and  subsoiler  ( Fig.  84)  for  extra  deep  work 
"■ni  is  intended  to  jilow  from  lii"  t«  18"  deep. 

The  subsoiler  breaks  up  the  subsoil  to  a  farther  de]>th  of 
from  C"  to  12",  making  the  depth  of  cultivation  from  18"  to 
30",  according  to  the  nature  of  the  soil.    The  subsoiler  is 
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rigged  off  to  the  side  of  the  breaking  plow  so  as  to  work  io    suammimn. 
the  last-made  fturow  and  break  up  the  pan.  puSi'Tid'TDb. 

Price,  £90.  ™'"- 


FlO.  84.— Pftnc  and  sub»oiler.     Janus  >f  Frtiaiek  Boward,  Ahrtonnt^A,  Etigland. 

The  steam -gnil)lier  (Fi^.  85)  is  especially  intended  for  ^«iij;B™bber. 
working  in  stiff  clay  land,  to  stir  and  ai-rate  the  subsoil  with- 
out materially  disturbing  the  surface.  For  this  purpose  it 
is  made  with  1,  2,  or  3  tines,  and  is  worked  two  feet  deep. 
It  is  also  used  for  stirring  up  the  siil>soit  of  old  graa.t  lands,  ^•"  ^**p  ""^ 
and  with  1  or  2  tines  to  a  depth  of  iis  much  as  30"  in  remov- 
ing stones  or  tree  roots.     It  is  known  as  a  "knifer." 

It  may  be  called  a  renovating  or  reclaiming  imi)lement, 
and  under  all  eircumstancos  of  its  use  is  a  iiowerful  assist- 
ant in  the  matter  of  drainage  in  strong  soils. 

Price,  £85.  Price. 


Fig.  t^^.—Slearn-gntbl/er.    Juhi 

The  implement  (Fig.  86)  with  3  or  5  tines  works  deeply  ^^ 
in  the  ground,  lifts  the  soil,  and  leaves  it  loose.     It  has  a 
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'  strong  flanged  steel  frame,  sbare»  of  rarious  widths,  from 
2"  up  to  13",  and  furnished  with  pronga  to  lift  the  soil. 
The  tines  nx^k  oil  the  frame,  so  that  when  the  implement  is 
reversed  at  each  end  of  the  field  the  i)oint8  in  work  ore  de- 
pressed and  the  hinder  one  slightly  mised. 
Price  of  5-tiiie  implement,  £4o. 


illivator.    Javtm  tf  Fyederick  Hoicard,  Btd- 

/ord,  England, 

I-  The  turning  cidtivator  (Fig.  87)  is  adapted  to  be  worked 
by  all  systems  of  ateam  machinery.  It  has  a  strong  frame, 
carrying,  according  to  circumstances,  from  5  to  13  tines,  and 
resting  on  three  wheels,  one  of  which  is  tbe  steering-wheel. 
The  aicle  of  the  two  hind  wheels  is  cranked,  so  that  by  its 


FlO.  87. — Turning  eultirator.     John  Fmeler  4'  Co.,  Leedt,  England. 

being  turned  the  frame  is  raised  or  lowered,  and  by  this 
means  the  depth  of  penetration  of  tlie  tines  adjusted. 
""       Tbe  long  end  of  a  dmft-bar  or  turning  lever  is  provided 
with  two  arms  to  which  the  two  ends  of  tbe  rope  are  at- 
tached.   The  arms  are  set  at  an  angle  for  keeping  tbe  toil- 
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rope  clear  of  the  implement.  The  lever  itself  is  held  by  a  ^^i^^^^^ 
vertical  stud  fixed  to  the  frame  considerably  behind  the 
steering-wheel.  This  position  of  che  draft  stud  gives  the 
necessary  liberty  and  power  to  the  steering-wheel  and  en- 
ables it  to  lead  the  implement  at  almost  any  angle  out  of 
the  line  of  the  pulling-rope. 

On  the  short  end  of  the  turning-lever  is  a  chain  communi-    ^"^*^  <^"^*** 
eating  with  a  quadrant  on  the  crank-axle,  and  as  the  lever    f^^ier &co. 
is  pulled  round,  the  chain,  acting  on  the  quadrant,  turns  the 
axle,  lifts  the  frame,  and  raises  the  tines  out  of  the  ground. 

The  plan  of  operation  is  as  follows :  As  soon  as  the  culti- 
vator is  brought  up  to  the  headland,  the  reverse  pull  brings 
the  lever  around,  turns  the  quadrant,  rotates  the  bent  axle, 
and  lifts  the  tines  out  of  the  ground,  in  which  position  the  ^^^^  ®'  ^^^' 
cultivator  frame  is  held  up  by  a  catch ;  when  lifted  the  re- 
quired height,  the  lever  strikes  against  a  stop,  and  the  im- 
plement turns  into  new  ground.  The  man,  who  never  leaves 
his  seat,  releases  the  catch,  the  tines  drop  into  the  ground, 
and  the  implement  is  re-drawn  across  the  field. 

This  description  of  the  method  of  automatically  lifting  the 
tool  Jind  turning  it  on  to  the  next  bout  will  answer  for  the 
"turning  harrow"  and  the  "combined  harrow  and  seeder" 
of  the  same  makers  (Figs.  88  and  90),  and  elsewhere  described 
in  this  paper. 

This,  after  the  plow,  is  the  most  important  and  efficient  ««  eflBciency. 
implement  of  the  series.  Its  size  is  only  limited  bj^  the 
power  of  the  engines,  which  are  thus  used  up  to  their  capa- 
bility. It  pulverizes  the  soil,  working  steadily  to  a  uniform 
depth.  The  largest  machines  require  but  one  man  in  at-  Attendance  re- 
tendance  upon  them.  The  engineer  and  rope  porter  boy 
have  of  course  their  duties.  In  turning  round  no  additional 
labor  whatever  is  required  and  scarcely  any  time  is  lost, 
while  the  implement,  however  wide,  at  once  moves  into  new 
land,  leaving  small  and  regular  headlands. 

Bidging-bodies  may  be  attached  to  the  frame  to  throw      CapMity  for 

«iiA  1.  >i  /.  chanffes  of  fnnc* 

up  the  land  for  seeding  on  ndges  or  for  winter  exposure  totion. 
the  air  and  to  frost.    The  ridging-bodies  are  attached  with- 
out taking  away  the  tines,  and  both  operations  are  done  at 
the  same  time. 

Price  (steel),  £81.  Prfce. 

The  turning  harrow  (Fig.  88)  is  a  medium  between  the^J^™*^«  ^^^' 
ordinary  steam-cultivator  and  steam-harrow,  being  less  pro-    (^e^r©  88). 
found  than  the  former  but  more  effective  than  the  latter. 

It  is  fitted  at  will  with  either  of  two  kinds  of  shares,  a 
broad  one  for  cutting  the  whole  ground  and  a  square-pointed 
tine  for  stirring  the  ground  only. 
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S"u  ™'^-  The  instrument  is  in  three  pieces,  so  as  to  accommodate 
itself  to  uneven  surfaces,  and  will  take  a  breadth  of  12'  to  15*. 
It  is  espitcially  recomineuded  for  stirring,  for  spring  crops, 
groand  whicli  has  been  deeply  jdowed  the  previous  fall. 


Fig,  88. — Turning  harrmn.    John  Fowler  ^  Co.,  Letdi,  EMgland. 

"T-  The  steoring-frame  is  adapted  to  tsike  different  harrows, 
from  the  lightest  8eed-harn>w  up  to  liglit  cultivating  tools, 
or  it  can  be  fitted  with  lijifht  ridging  plows.  It  is  lifted  aud 
turned  in  the  same  manner  as  described  under  turning  culti- 
vator (Fig.  87). 

Tliree  ridgiiig-lKKlios  can  be  put  on  the  frame  instead  of 
the  han'ow,  which  is  made  of  wrought  iron  and  has  welded 
sockets  for  the  tines.  A  light  harrow  may  be  hung  behind 
if  desired. 

Price,  lO*  wide  (steel),  £88. 


Fig.  89. — Sleam-harroa;.     John  Foahr  .f  Co.,  Leedt,  England. 

-•      Tlie  ordinary  steam-harrow  (Fig.  89)  covers  a  breadth  of 
■-  from  lli'  to  18',  so  that  from  4(1  to  (it)  acres  may  be  gone  over 
in  a  day. 

The  harrow  moves  in  either  direction  and  can  be  driven 
at  high  speed.     The  under  frames  can  be  removed  and 
rollers  or  clod-crushers  substituted  for  them. 
Price,  5-framed,  £!i5. 
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The  raacUine  (Fig.  90)  lias  a  light  cultivator  or  heavy    f^^^J,"' 
harrow  io  fi-oiit  of  the  seeding-coltcrs  and  a  light  covering- 
barruw  following  the  same.     The  seed-drill  itself,  even  of  the 
largest  width,  requires  but  so  small  a  fraction  of  the  power 


Fio.  90. — Combined  hmw  and  seeder,    JokitFowler^Co.,Lted»,  England., 

of  the  engines,  that  it  has  been  combined  with  the  harrows.  ^'^S  ''""'' 
The  drill  lias  a  width  of  9'.     In  turning  around,  the  heavy    Fowiwicu. 
harrows  arc  lifted  by  tlie  i>ower  of  the  engine,  and  the 
whole  implement  moves  at  once  onto  new  ground.    The  auto- 
matic lifling  and  tunung  action  i^  descrit>ed  in  connection 
with  the  turning  cultivator  {Fig.  87). 


Fio.  i>l.— Steam-roller.     John  Faicler  ,f-  Co.,J.<fdf,  England. 

Tbe  implement  Fig.  91  ha^i  a  width  of  1^,  and  may  be  ^^^^ 
fitted  with  liny  descri]ition  of  roller,  smooth,  corrugated,  or 
sectional.  The  suspended  frame  is  hinged  in  the  middle 
and  can  be  rea<lily  taken  to  pieces,  so  that  in  moving  from 
field  to  field  the  two  halves  are  pulled  one  behind  the  otlier, 
:md  pass  conveniently  along  an  ordinary  or  a  farm  road  or 
tbrough  gateways. 

Price  of  steerage-frame,  £37 ;  rollers,  by  weight,  128.  i)er    Prt«. 
cwt.  (112  lbs.). 
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'  Tbe  implement  Fig.  92  is  intended  to  caltivate  newly 
reclaimeil  soil  without  tearing  up  the  solid  ftirrow  slice  and 
bringing  the  turfy  matter  to  tlie  top.  It  merely  pulverizes 
the  soil  to  n  depth  of  3"  or  4"  and  is  a  Bubstitute  for  the 


Fta.  92. — Diiking  madkiae.    Jokn  Fitvltr  if  Co.,  Lrtda,  England. 


iin?'^'^  "^harrow,  but  leaves  the  turf  at  bottom  to  rot.    It  is  princi- 

Fawier&Cit.   pally  11  setl  in  reeliiimiiig  wild  grass  lands.     This  mode  of 

preparing  the  surface  for  seed  is  becoming  very^wpular  and 

its  effect  is  similar  to  that  of  our  disk-harrow,  now  veil 

known  with  us. 


FlQ.  93.—Draiiiitigplow.     John  FomUr  4'  Co.,  Leedi,  Knglawd. 


swiwl^o'''  ^^  steam  draining-plow  (Fig.  03)  is  another  implement 
adapted  to  be  worked  by  the  winding  engine  and  roi»e.  It 
is  used  either  as  a  mole-plow  or  to  put  in  pii>es,  and  may  be 
worked  to  a  depth  of  42".  When  the  wim  rope  passes  over 
the  pulley  the  speed  of  the  plow,  at  great  depths,  is  only 
half  what  it  would  be  were  the  wire  simply  connected  to  th-" 
front  of  the  carriage,  the  speetl  of  the  engine  n>maining  the 


Price,  £50. 

The  reclamation  plow  {Fig,  04)  is  designetl  for  the  first 
(FtguroM).    breaking  of  stony  land  to  reduce  it  to  eultiviition.  and  has 
been  largely  used  for  sevenil  years  past  in  Sutherlandsbiie, 
Scotland. 
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The  plow  is  preceded  by  steel  disks,  which  lift  the  share    ««p«c«» 
over  stones  or  other  obstructions,  so  as  oot  to  break  it  or 
the  moldboard.     The  plow  will  tarn  a  fiuTOW  2'  wide  and 
15"  deep  completely  orer,  au  operation  materially  assisted 


FlO.  94 — Bfelamatum  plow.  John  FowUr  j-  Co.,  Leeds,  England. 
by  the  rollers,  which  catch  the  furrow-slice  at  the  moment  .^ 
of  leaving  t'je  moldboard.  The  stones  which  have  been  FowiatACo. 
pa8sed  over  are  torn  oat  by  the  hook-tine  which  comes 
behind  the  plow.  They  are  then  removed  by  men  with 
teams  and  stone-boats.  The  tine  thoroughly  subsoils  the 
land  to  a  depth  of  2',  and  materially  assista  the  drainage  of 
the  soil. 

Sammary  of  the  question  of  Heam-eultivatUm.  SnmniMTorthfl 

eullivstloii. 

As  to  the  merits  of  the  matter,  take  the  following  state- 
ment embracing  the  results  of  the  most  diligent  study  of  the 
question  as  it  concerns  agriculture : 

1.  Deep  cultivation  is  the  great  point,  and  very  deep   neepcnitan. 
plowing  injurious. 

2.  Exposure  of  land  to  the  weather  and  its  cultivation    Eipoanceottha 
only  when  dry  are  essential  to  success. 

3.  By  keeping  horses  from  treading  the  land  only  half^^^^JJ^' 
the  labor  will  bo  retjuired  in  the  term  of  years. 

4.  By  deep  cultivation  there  is  a  greater  certainty  of  get- 
ting crops  into  a  healthy  condition,  the  result  of  an  even    £,„  tempen- 
temperature  of  the  soil,  the  temperature  of  the  air  being  of'"""^'"""- 
less  moment  to  the  healthy  state  of  the  plants  than  the  tem- 
perature of  the  soil  itself 

6.  The  early  development  of  the  plants  is  of  vita!  impor-  ^  „,^'r  ?''Tjt 
tance  to  their  future  growth,  pStm*. 

0.  In  heavy  land,  crops  such  as  clover,  which  has  a  large  „J^^^J^' 
amount  of  roots,  should  be  grown,  to  keep  the  soil  in  prot>er 
condition  and  mechanical  state. 

7.  In  light  soils  the  surfoce  should  be  continually  covered  mr  o'  gniH^ 
by  crops  bearing  as  much  leaf  as  possible,  to  convey  to  the"™"^ 

land  from  the  atmosphere  ^  manuring  properties. 


CJ7LTIVAT0E8. 

The  cultivator  baa  various  fomiB,  and  is  better  known  in 
England  under  its  name  of  "liorse-lioe,"  wliich  fairly  ex- 
presses its  purpose  and  application.  The  French  imple- 
ments of  this  order  are  largely  copies  of  the  English,  not  of 
the  American.  The  English  and  French  crops  and  systems 
of  farming  more  nearly  resemble  each  other  than  either 
does  the  American. 


hoe. 

DrUutle-TaU- 


Fig.  95.—Frf»vh  horae-lioe.    IMahaie-TailUur  ^  Bajac,  Liaiimart,  fVance. 


EaroMM  1IM  The  English  horse-hoe,  for  instance,  for  cultivating  wheat, 
growing  crop*,  has  hardly  any  analo^ty  to  any  imi)lement  with  us,  but  is 
Used  in  France.  In  the  damper  climate  of  Europe  some 
croi)3  grow  better  on  ridges,  or  ridded  up,  than  on  a  level, 
while  in  our  drier  and  hotter  climate  tiat  culture  is  the 
better.  The  single-8llo^■el  plow  has,  therefore,  been  pretty 
much  discarded  in  tending  com,  and  the  double  shovel  or  ■ 
cultivator  used  instead. 

Tlie  iiuplemeot  shown  in  Fig.  95  is  intended  to  follow 
Hoeing  wh»at.  drilled  wheat,  the  hoes  being  i-arefuUy  adjusted  to  the 
proiMjr  relative  distance  in  actronlanee  with  the  shares  of 
the  drill.    The  whole  row  of  hoes  is  lifted  or  depressed  by 
the  movemeut  of  a  single  lever  without  stopping  the  ma- 
chine. 
^^^Dch  honw-     pij;.  9(i  is  ji  French  borse-hoo  exhibited  by  ^leixnioron  de 
^mV**"'  d  Donibasle,  of  Saucy.     It  is  a  lighter  form,  an  appix>xima- 
Dombuie.         tion  to  the  American,  except  in  the  shaite  of  the  hoes,  which 
follows  the  English.    The  wheel  Ui  front  ri'gulates  the  depth, 
and  the  double  adjustment  by  means  of  the  perforated  bars 
and  piiiB  gives  command  of  the  level  or  iuclinatiou  of  the 
frame.    The  latter  is  adjustable  for  diflerent  widths.     The 
price  is  CO  fr.,  and  the  weight  GO  kilos. 

Besides  the  cultivators  and  horse-hoes,  the  duty  of  which 
is  expressed  by  tbeir  names,  they  being  intended  to  stir  the 
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earth  ami  kill  weeds  iu  growing  crops,  and  generally  drawn    '^^""i 
by  one  horse,  being  liglit  tools,  there  is  a  class  of  similarly        j^  , 
api>eariiig  iiiiplemenia,  but  of  much  larger  size  and  intended  *"^^    ' 
for  a  diflerent  duty.    These  are  known  by  various  English 
names,  being  almost  exclusively  British  inventions :  "  Scari- 


French  hor»t-hoe.     ^eixmaroa  de  Ifombatle,  Xanqi,  FYanot. 


flers,"  "  extirpators,"  etc.  Their  purpose  is  to  stir  the  ground  ^'■'{*'"" 
deei)ly  to  improve  its  tilth.  While  there  was  formerly 
much  more  variety  in  their  shape,  they  have  now  generally 
a  triangular  frame.  The  differences  between  the  machines 
of  the  different  nations  or  manufacturers  are  principally  in 
the  adjustments  or  in  the  form  of  the  teetb. 


Fig.  97.— ICxtirpatcur.     E.  Bodin,  Rennet,  France, 


The  French  ertiriMteur  oxhihited  by  Bodin  haa  hooking    ^ 
teeth,  live  iu  nunil>cr,  in  a  triangular  frame  supported  on 
three  wheels  and  with  a  pair  of  liandlcs.    The  standard  of 
the  lead  wlieel  is  adjustable  to  regulate  the  dejith  of  pen- 
etration.   The  price  is  175  fr.,  and  the  weight  100  kilos.  '^ 

A  large  machine  exhibited  in  the  English  section  by  Cor-    ci 
bett  &  Peele,  of  Shrcwslmry,  has  four  sti"ong  wheels  carry-  re>i 
ing  a  wronght-iron  frame,  within  which  iron  cro.ss-bars  are 
fixod.    The  tines  are  of  wrought  iron  with  steel  points,  and 
are  attached  to  the  cross-bars  with  clips  and  wedges  at  any 
distance  apart,  and  as  uumeroas  as  may  be  desired.    The    ^ 
depth  of  working  is  regulated  by  a  lever;  this  commands 
the  bar  on  whose  ends  the  rear  wheels  an;  journaleii.    The    ^ 
price  of  the  0-tine  cultivator  is  £11.    The  tines  differ  in 
shape  from  those  last  described. 
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OvmvBUiri.  TLe  acariJicateur-extirpaUur  of  Breloax,  of  Severs  [Siitre), 
is  an  eflicient  implemeut  when  sufitciont  power  is  applied, 
Seven  shares  are  fixed  in  the  triangalar  iron  frame,  the 
front  angle  of  which  haa  a  goose-neck,  in  which  the  staiid- 


Flo.  ^.—EaifVwh  Uver-ad^atar.     Corhett  ^  Peele,  Skreioabury,  England. 

ard  of  the  caster-wheel  is  placed.  A  single  movement  of 
the  lever  raises  or  depresses  the  frame  at  all  points  equally, 
80  as  to  keep  it  in  parallelism  with  the  soil.  The  shares,  it 
will  be  seen,  differ  from  the  other  machines  of  its  class  just 


tin.  VJ.  —  Sairifier.     B.  Breloiu:,  X 


mentioned.  It  requires  great  power,  and  cultivates  rather 
than  plows.  It  resembles  one  of  the  aeritis  of  machines  used 
with  the  traction  engine  and  wire  roi>e.  (See  under  "  Steam 
Plow,"  supra.) 
"»»-  The  "Peerless"  walking  or  riding  cultivator,  made  by 
>-  Deere  &  Co.,  of  Moline,  III.,  was  the  only  implement  of  its 
class  exhibited  iu  the  Kxposition  at  Paris,  and  attracted  a 
great  deal  of  attention.  Though  so  common  in  the  United 
States,  it  is  a  ty]>e  of  machine  urdike  anything  iu  Europe,  ex- 
cept as  to  the  few  that  have  been  im[>orted  from  America. 
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Their  use  being  principally  confined  to  the  calture  of  com  on    O'^'oion. 
a  large  scale,  it  is  not,  perhaps,  singular  that  they  are  com- 
pamdvely  uuknown  io  France,  where  the  caltare  of  corn  is 
in  drills  for  fodder,  and  in  limited  areas.    In  Northern  Italy, 


FlO.  100.— "PterltM"  oatlieator.     Veert  f  Cc.,  MoliKt,  III. 


however,  the  fields  of  corn  are  very  extensive,  and  stretch  com  in  the™ 
for  miles  alongside  of  the  railway  from  Padna  to  Milan,  and 
thousands  of  acres  of  tall  com  between  the  rows  of  mul- 
berry trees  give  the  landscape  an  api>earance  very  familiar 
to  a  Westeru  man.  The  absence  of  hedges  or  fences, 
making  the  fields  of  adjacent  farmers  appear  continuous, 
adds  to  the  ilhision. 


I.  101. — &-(iiMftanie-ft««  and  grubber.     Corbetl  ^  Peelt,  Shreietbms, 
England. 

The  operation  of  the  machine — the  actiou  of  the  pair  of  „°™'|''i",'.'"  ^ 
double-shovel  plows  being  controlled  by  the  feet  in  riding  »'™'*"- 
and  by  the  hands  in  walking,  and  the  lever  at^ustment  of  the 
plows  for  depth  and  for  the  suspension  of  the  shovels  above 
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OutHvaiort.  the  gTouad  for  turning  or  for  trauHportation,  and  the  use  of 
a  fifth  or  center  shovel  when  seeding,  do  not  need  to  be 
more  than  referred  to. 

Engiiah  horse-     Fig.  101  shows  OH  English  single-row  horse-hoe  made  for 

boo  find  ffinbl)or> 

(Figare  101.)  cultivatiug  root  crops  in  drills.  The  implements  are  adapt- 
able for  either  ridge  or  flat  cultivation.  The  share  with  lat- 
enil  wings  precedes,  and  is  followed  by  cultivator-shares; 
these  by  harrow-tines ;  and  lastly  by  a  chain-harrow. 


^ 


A  somewhat  larger  variety  of  harrows  is  fonnd  in  Frauce  Lugo  vnriety 
and  in  England  than  prevails  with  us,  and  tools  of  this  "  ""''■ 
order  considered  worthy  of  exhibition  are  almost  exclusivelj' 
of  iron.  A  common  harrow  is  very  easily  made — the  frame 
of  A-shape  or  rectangular,  holes  for  the  t«eth  being  bored 
with  an  anger  and  burnt  square  with  one  of  the  teeth  heated 
to  redness.  Such  iirimitivc  instruments,  however,  are  not 
■  sent  to  grand  exhibitions,  and  the  agricultural  implemeuts 


Fig.  lOi.—FlexibU  iairow.    £.  Puzeiiat,  Bourbon-Laucy,  France. 

shown  in  Paris  in  1878  or  in  Philadelphia  in  1876  were 
much  above  the  average  of  the  ordinary  country  supply. 

The  harrow  with  jointed  sections  is  the  form  most  Lirgely  ^ 
exhibited,  but  simpler  aud  cheaper  forms  generally  prevail. 

The  harrow  Fig.  102  may  be  taken  as  representative  of 
a  large  number  which  differ  but  in  minor  details. 

This  harrow  is  made  by  £mile  Puzeuat,  of  Bourbon-Lancy 


e  Johilcd- 


UNITBB8AL   EXPOSITION   AT  PABIB,  1878. 

^^.^^^{Seine-et-Loire],  of  the  foUowiug  sizes,  medium  streDgt^  for 
ordinary  soils ; 

'       '  Fna<a. 

3  si^clionB,  36  teeth,  1.60  meter   wide,    (i7  kilos  weight 60 

4sectioua,  48  teeth,  S.  12  meters  wide,    90  kiloe  weight 80 

5  sections,  GO  teeth,  2.66  meters  wide,  112  kilos  weight 100 

Ssections,  72  teeth,  3.SC  meters  wide,  135  kilos  weight 135 

All  the  harrows  of  this  class  agree  in  being  drawn  by  a 
Bingle  swius-bar,  to  which  the  sections  are  attached  at  aa 
equal  distance,  the  obliquity  of  the  frames  relatively  to  the 
line  of  draft  causing  ttie  harrow-tines  to  track  in  the  inter- 


FlO.  l03.~narrmrvrilKluuidle».     Pivktltn,  Simt,  f   Co.,  Lagh,  EHgland. 

vaU  of  each  other.  The  equalizing-bar  at  the  rear  preserves 
the  regulardistaoceof  the  sectious,  nod  the  middle  sectious 
have  runners,  upon  which  the  implement  may  l)e  drawn 
when  reversed,  the  side  sections  being  laid  over  upon  the 
middle  ones. 

The  same  general  shape  of  harrow  sections  is  found  in 
the  English  "harrow  with  handles"  made  by  Picksley, 
I  Sims,  &  Co.,  of  Leigh,  near  Manchester.  The 
zigzag  bars  ( Pig.  KKt)  and  the  tninsversebar 
of  the  frame  jtass  through  slots  in  the  head 
of  the  tine,  and  are  clanii>ed  by  a  screw, 
{Fig.  104.)  A  heavy  harrow  of  this  descrip- 
tion approaches  in  appearance  and  efllciency 
the  imjdemerit  known  att  a  scaiiHcator,  and 
—Barrow  ****  handles  enable  the  workman,  by  jiressing 
line  and  /ranu  up«n  «r  lifting  them,  to  increase  or  decrease 
FiduUs,  SiiHi,  <('  the  depth  of  penetration.  The  harrow  has 
Co.,  J^igk,  £»•  two  sections,  with  chain  connection  to  each 
glttHd.  other  and  to  the  swing-bar;  the  width  of 

tilth  is  2.135  meters ;  each  section  has  40  teeth,  0.250  meter 
long;  and  the  whole,  with  handles  and  swing-bar,  complete, 
weighs  157  kilos.  Price,  with  handles,  153  fr.;  witlioat 
handles,  138  fr. 
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Harrows  were  exhibited  la  the  English  anil  French  sec-    ff""« 
tions  made  on  the  "coat-of-uail'^  principle  of  coDoected 
links. 

Such  implements  are  extrenriely  flexible,  and  will  smooth 
a  surface  satia&ctorily  when  the  ground  is  in  proper  order, 
but  will  not  level  it  so  well  as  the  harrow  with  rigid  fVame, 
or  made  of  an  assemblage  of  frames  individually  rigid.  The 
latter  class  will  drag  protuberant  portions  and  clods  into 
hollows.  Laud  long  cultivated  and  well  plowed  may  be  suf- 
ficiently leveled  by  the  "  chain-harrow,'^  but  in  newer  ground, 
formerly  wooded,  the  frame-harrow  will  be  preferred.  We 
have,  however,  a  vast  scope  of  land  innocent  of  stumps. 


■«  ■.•■.•.•.•.•-■.■.■.•. 

■>.•.•■■•■•.•.■.•. 
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i     i 


Fio.  105. — Chain-harToui.     Pidtttcy,  Sim*, 4"  Co.,  Leigh,  England. 
The  sizes  and  prices  are  as  follows : 


ra  1i«mT  J.      Price,  ordlnar}'. 
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It  is  partieiilarl.v  recommended  for  covering  seed  and  pre- 
paring  the  Btirface  for  permanent  meadow. 


"cbar^nmi      '^'"-'  <'l>'*ii-l">'T^'''  inveiitcd  b.v  llowarfl,  of  Kiigland,  and 
Kud'"  exhibited  by  Hoilin,  of  Trois-<'n»ix,  Ren ncN,  France,  is  made 

of  small  triangular  sections,  each  of  which  has  two  feet 
which  form  the  tines.  The  otlier  angle  is  Khort,  and  is  rove 
upon  a  ring,  which  unites  three  adjacent  seiitions.  The  bar- 
row is  made  larger  or  smaller  by  varying  the  number  of  the 
sections;  a  large  size,  for  two  horses,  covering  3  s(]uare 
meters  of  siirfsicc,  weighing  135  kiloH,  is  sold  at  1^  fr.  A 
smaller  size  covers  2.3H  meters,  weighs  77  kilos,  and  TOSts 
mfr. 

The  harrow  may  travel  njranoneor  other  of  its  faces,  and 
in  cither  direction  relatively  to  the  trend  of  the  teeth.    By 
these  means  a  more  or  less  energetic  action  may  be  secured, 
the  depth  of  i>enetration  being  varie<l. 
!f,.n»fi;i«n hnr      gome  othcr  harrows  bad  |>eculiar  features,  such  as  the 
Norwegian  harrow  with  rotating  spikeil  rollers,  and  trian- 
gnlarfiiimed  harrows,  with  wheels  to  limit  the  depth  of  |>en- 
etration  of  the  tines. 
■iHiMiitmiimnf     In  the  ITnit*^!  States  the  principal  late  improvements  in 
rtwth,  harrows  liiive  been  in  the  way  of  substituting  cuttera  or  disks 

for  tineH,  so  that  the  ini]ih'int>iit  may  cut  the  chHis,  instead  of 
nicii'ly  striking  <)r  di.splacing  them.  No  land  harrows  were 
exiiibileil  at  the  Paris  Expo.sition  from  America;  hut  those 
wc  might  have  sent  would  have  been  very  much  regarded, 
for  but  IittIl^  h:is  been  done  in  Eurojie  in  our  lino  of  im- 
proved harrows,  the  "disk"  harrow,  for  instance, and  those 
fonus  whi(^h  have  shares  like  cultivators;  in  fact,  the  latter 
Gnater  oifi  varieties  arc  but  cultivators  on  a  large  sc^de,  doing  idl  that 
the  harrow  can  do  and  much  more.  The  harrow  with  disks 
or  cutters  is  esi>ecially  useful  in  harrowing  sod  ground  after 
being  turiied  by  the  plow. 


LASDBOLLSSS.  Ltmd-nlUn. 

The  farm-roller  is  mueh  more  extensively  and  freqnently  Moreeiwn»i™ 
used  in  England  and  France  than  in  the  United  States.  It 
is,  i)erhnt>B,  also  more  necessary,  for  plowing  frequentiy  goes 
on  ill  h11  weathers,  wet  or  dry,  and  ground  is  made  cloddy 
by  being  plowed  with  the  water  in  it.  The  use  of  the  roller 
18,  however,  rapidly  extending  with  us,  and  very  properly. 

The  variety  of  rollers  at  the  Exposition  was  very  great,  g^"*,^*'  *** 
but  most  of  the  forms  are  familiar  to  tis — the  long  smooth 
roller;  the  same  made  of  a  number  of  sections  on  a  common 
axis;  the  skeleton  roller,  made  of  an  open  cylinder,  with 
bars  having  intervals ;  the  roller  in  two  sections,  one  a  lit- 
tle in  advance  of  the  other,  and  their  tracks  just  lapping ; 
rollers  with  corrugated  faces,  and  others  with  a  series  of 
sections  like  wheels  slipiied  on  to  a  common  axis,  and  hav- 
ing faces  (or  "treads")  of  concave  or  convex  forms,  to  give 
a  corrugated  effect  to  the  combination. 

Rollers  with  ridge-faces  are  recommended  for  replanting        Riiige-iWied 
wheat,  vetches,  or  other  plants  thrown  out  by  the  frost ;  for 
killing  worms,  which  infest  some  (.layey  soils  and  render  it 
still  more  tenacious ;  and  for  breaking  clods. 


Fig.  lOT. — Clod-cnuker.   Lowcock  j- Barr,  Shr«ii>tbiirg,  E»glaad, 


The  clod-crusher  exhibited  by  Lowcock  &  Barr,  of  Shrews-  ^ 
bury,  England,  has  a  series  of  disks,  alternately  toothed 
and  plain,  the  former  having  the  larger  diameter  and  the 
latter  the  greater  width  of  face.  As  both  touch  the  ground 
at  work,  they  rotate  in  different  times.  The  roller  has  48 
disks  in  a  length  of  1.83  meter,  and  by  the  projection  of 
the  angles  of  the  larger  disks  present  effective  breaking 
edges  to  the  clods. 

The  sizes  vary  from  a  length  of  1.575  meter,  diameter 
0.355  meter,  price  196.75  fr.,  to  a  length  of  2.136  meters,  di- 
ameter 0.660  meter,  price  387.60  fr. 
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Clod-cniBhers  oil  the  "Crosftkill"  principle  afford  the  prin- 
cipal novelties.  Besides  the  one  just  cited,  is  another  En- 
■glish  one  by  Picksley,  Sims,  &  Co.,  of  Leigh,  near  Man- 
cliester.  It  aiius  to  give  a  more  equal  pressure,  with  alight 
protuberauces,  which  render  this  class  of  implements  so 
mach  more  eftective  than  the  plaiipfaced  roller.    As  in  the 


gland. 


Ldgh,  E»- 


other  cases,  the  disks  rotate  separately ;  the  knobs  do  not 
penetrate  so  far,  but  leave  modemte  impressions,  which, 
however,  are  sufficient,  when  rolling  after  seeding  wheat,  to 
prevent  the  collection  of  clover  or  grass  seed  in  the  drill- 
mark  where  the  grain  is  dejKisited.  The  object  has  been  to 
imitate  the  eS'ect  of  sheep's  feet,  so  useful  in  replanting 
wheat  ejected  by  winter  fVost, 


).  IW. — Cro'ukill  elod-cmther.     £ntUt  Pmtnal,  HoHr^ii-Lanctf,  FratK». 

"rf  These  rollers  are  made  of  various  sizes:  Widths  of  fiwm 
1.525  meter  to 2.570 meters;  diameters,  0.458 to 0.(>60met«r; 
and  prices  from  231  to  5'28  fr. 
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Fig.  109  is  the  Crosskill  clod-cnislier,  as  made  and  exhib-  tanj-n*™*. 
ited  by  I^mile  Puzenat,  of  Bourbon-Lancy  (Seine-et-Loire),  Pui™«t  (Fig- 
France.  It  baa  independent  toothed  disks,  with  intervals, 
and  is  famished  with  either  shafts  or  tongues,  according  to 
size.  It  is  mounted  on  Bmall  wheels  to  enable  it  to  be  reiul- 
ily  moved  from  place  to  place,  and  by  a  simple  key  the  at- 
t«ndaiit  can  readily,  without  assistance,  raise  or  lower  the 
wheels,  to  put  it  in  working  or  traveling  condition,  respect- 
ively. 


Fio.  no, — Clad  cruller  and  oomprttior.     Demarly  Fire  f  Fill  ^-  Foaquart, 

Origny-SaiHte-BenOfle,  Friinct. 

Pig.  110  shows  an  implement  which  is  designed  as  an  ini-  Demwiy. 
provement  on  others  of  its  class,  and  was  exhibited  by  the 
manufacturers,  Demarly  Pi^re  &  Fils  &  Fouqiiart,  of  Origny- 
Sainte-Beiioitc  {Aisne),  Prance.  Besides  the  tiucqiial  sizes 
of  the  roller  sections,  in  alternate  order,  they  have  an  abil- 
ity to  slip  transversely  upon  the  axis.  By  this  means,  op«r«ioii. 
though  of  varying  size,  tbey  may  present  themselves  iu 
straight  line  upon  a  level  surface ;  either  may  lift  in  yield- 
ing to  a  large  clod ;  and,  as  the  surface  rotation  of  each  is 
equal,  the  rate  of  motion  of  the  larger  ones  on  the  common 
axis  is  slower  than  that  of  the  smaller  rings,  and,  therefore, 
any  vlods  getting  between  them  are  ground  to  powder,  and 
the  spaces  between  them  are  not  choked. 

There  were  no  American  rollers  at  the  Paris  Exposition, 
uid  we  CO 
this  line. 


€hmn-driUt. 


OHAIN  AND  FERTILIZER  DRILLS  AND  SOWERS. 


Bourg. 


Uuder  tbin  general  term  are  included  machines  for  sow- 
ing seed  or  fertilizers,  either  in  drills  or  broadcast.  Sach 
were  exhibited  from  France,  the  United  States,  England, 
Italy,  Sweden,  Denmark,  and  Canada.  The  first  four  named 
were  represented  at  the  official  trials  of  seeding  and  fertil- 
Trials  at  Petit- jzing  muchincs  held  at  Petit-Bourg  {Seineet-Oute),  July  29, 
1878. 

The  trial  took  place  in  the  ailternoon  and  upon  ground 
turned  up  during  the  plow  trial  in  the  morning  of  the  same 
day. 

Eleven  exhibitors  entered  the  lists,  but  there  were  many 
machines  shown  in  the  buildings  on  the  Ohamp  de  Mars  not 
in  the  field  at  the  competitive  trials. 


SntrieA  for  the 
triala. 


Entries  at  the  grain  and  fertilizer  drill  trials. 


Albaret&Co 

Deroame 

Farmen*  Friend  Manufifu^t- 
uring  Company. 

Oautreau 

Hurtu 

Joaae 

Leolftro  

Marino-Taidioli 

Nobili,F 


Bobillard  &  Mar6chal 
^y  tb  Sc  SoDB 


Lianconrt  (Oise) France. . 

Bavay  (Nord) France. .' 

Dayton,  Ohio  Unitetl  States. . 

Doardan  (Seine-et- Oite)  . .  France . . 
'SanRiB  iSeine-et-Mame)  l^Vanco.. 
{yrmvMon  {Seine-et-Oit€) .  France  . 
Kouen  (Seine  Infirieu  re)    l<Yance . . 

Arcvria Italy . . 

Florence Italy. . 

Arras  (PiU-ds-Calais)  —  France. . 
Peascnhall  England . . 


Grain-drill. 

Do. 
Grain  andfertiliier 

drill. 
Seeder. 
Seeders. 

Fertilizer-sower. 
See<ler. 

Do. 
Grain  and  fertiliser 
seeder. 

Do. 
Beet-seeders. 


Comparison 
of  the  American 
with  European 
fp«in-drills. 


f 


John  Coleman. 


The  "force- 
f(i«d"  of  the 
Aniorican  drills 
and  " cup-feed" 
of  the  En^rlish. 


Grain  drills. 

The  American  drill  is  quite  a  different  affair  from  the  En- 
glish or  French  implement  for  the  same  puipose,  and  is  but 
little  known  in  Europe.  Its  compai^tive  simplicity  and 
lightness,  with  equal  if  not  su]>erior  efficiency,  made  it  an 
object  of  great  attention  both  at  Philadelphia  in  1876  and 
at  Paris  in  1878.  Mr.  John  Coleman,  of  the  Royal  Agricult- 
ui*al  Society  c|f  England,  the  president  of  the  group  jury 
in  Philadelphia,  and  the  English  member  of  the  class  jury 
51  in  Paris,  published  his  opinion  that  the  American  was 
much  the  superior  implement. 

The  best  American  drills  have  systems  of  "forc^-feetP 
instead  of  depending  u])on  revolving  cups  or  merely  upon 
the  gravity  of  the  grain,  which  is  variable  as  the  hopper 
becomes  gradually  emptied.  All  the  English  drills,  and 
most  of  the  French,  have  a  complicated  system  of  short 
sheet-metal  conductors  which  lead  the  grain  to  the  shovels; 
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the  American  drills  employ  a  caoutchouc  tubular  conductor.    ";^^^^ 
The  latter  feature  was  noticed  on  one  French  drill  made  by 
Gautreau,  of  Donrdan  [Seine  et-Ohe).    The  larger-size  drill, 
however,  of  this  manufacturer  has  the  system  of  rattling 
sheet- metal  conductors. 

One  very  distinct  point  of  difference  between  the  Bu-  Th.-  thoTiis  or 
ropean  grain-drills  and  the  American  is  fouud  in  the  shovels  AmrrrFau  driii* 
and  the  mode  of  forcing  them  into  the  soil,  so  a^  to  make 
furrows  for  the  seed  which  drops  behind  them.  The  Eu- 
ropean shovels,  for  the  English  and  French  agree  in  this, 
are  nearly  vertical,  trailing  a  little  backward  in  fact,  and 
are  forced  into  the  soil  by  means  of  a  weighted  lever  of  the 
second  order  attached  to  each.  One  or  more  cast-iron 
weights  are  placed  on  the  end  of  the  lever,  according  to  the 
hardness  of  the  ground,  and  t*be  result  is  no  small  addition 
to  the  weight  of  the  machine,  needless  were  the  shovels 
made  "hooking"  (so  called),  so  as  to  di-aw  into  the  soil,  the 
point  ranging  forward  in  the  manner  of  the  ordinary  |»low, 
which  keeps  itself  in  the  ground  by  virtue  of  the  mode  of 
presentation  of  its  point.  To  make  the  matter  clearer,  a 
cut  is  appended  of  the  "  Farmers'  Friend  "  drill,  which  was  ■^'■JJT'  *^  ^ 
exhibited  both  in  Philadelphia  and  in  Paris.  It  must  be 
mentioned  in  fairness  that  the  backward  inclination  of  the 
shovels,  in  (jautreau's  drill  for  instance,  is  designed  to  pre- 
vent the  catching  and  trailing  of  weeds  and  manure,  inci- 
dent to  others  having  the  hook  presentation  {ayant  lu  forme 
dii  crochet). 


Tia.  m.—Ptrnch  graindrilJ.     T.  Cauirtati,  Dottrilav,  F 


A  large  number  of  grain-drills  were  exhibited  from  En-  j,|i^^™'^*'  *™'"" 
gland  and  France,  also  some  fixtm  Sweden  and  other  ])ai'ts 
of  the  Continent  outside  of  France.    The  Gautreau  drill   Gutnwi. 
(Fig.  Ill)  may  be  taken  as  &irly  representative,  and  a  com- 
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oraindriiu.  parisoD  of  it  witli  tlie  "Farmers'  FricDd"  (Fig.  113)  will 
illustrate  the  principal  ilifforeiices  betveen  the  ap{)roved 
machines  od  the  respective  sides  of  the  Atlantic 

uantreBu  iiriii  The  Oaiitreau  drill  (Pig.  Ill)  h»s  a  fore  carriage  {atant- 
train),  which  is  controUcil  by  the  workmen  at  the  rear  of  the 
machine,  and  Bei'^'es  to  guide  the  drill.  The  steering-lever 
is  seen  trailing  backward  and  resting  on  the  top  of  the  seed- 
box.  Id  the  English  drilh  this  <luty  is  freqtiently  allotted 
to  a  man  in  advance  of  the  hoppet-bos,  walking  between  it 
aud  the  fore  carriage,  as  shown  in  the  illustration  of  the 
grain-drill  of  Sniytb  &  Sons,  of  Peosenhall,  Suffolk,  En- 
gland (Figure  11:;). 


no.  IVi.— Grain-drill.     Jamf  Smgtb  .f  Soiii.  Petuenhall,  Englaitd. 

le  or  work-  The  man  grasps  an  extension-bar  extending  laterally  from 
the  upiier  member  of  the  fore  carriage,  and  the  latter  is  ro- 
tated on  its  vertical  pivot  by  the  horizontal  movement  of 
the  bar,  so  as  to  deflect  the  course  of  the  carriage  to  the 
right  or  left.  Thns  the  man  is  able  to  keep  the  coarse  per- 
fectly straight.  Great  care  is  cxemised  in  this  respect,  as 
a  horse-hoe  is  expecte^l  to  follow  in  due  time  to  cultivate 
between  the  rows  of  plants,  and  any  wobbling  in  the  line 
must  either  be  foIlowe<l  by  the  gang  of  hoes  or  the  rows  of 
plants  hoed  up  where  the  irregularity  occurs. 

In  the  Gantreau  drill  each  shovel  of  tbe  gang  is  inde- 
pendent and  their  distance  ajart  may  be  varied  within  cer- 
tain limits.  The  whole  gang  is  lifted  out  of  tbe  ground  by 
a  single  motion,  or  lowered  into  working  position,  by  means 
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of  handles ;  in  some  cases  the  shovels  being  in  two  gangs,    ^ilj^^'^i^ 

half  on  each  side,  so  that  one-half  may  be  lifted  out  of  work  ^'Jpi2*"'nf';' 

in  flnishiiig  np  a  narrow  land  or  on  the  edge  of  a  lietd. 

Plowing  iu  narrow  lands  is  much  more  common  in  Europe 

than  with  ns,as  excess  of  rain  is  there  more  frequent.    In  the 

implement  shown  iu  Fig.  Ill  any  one  of  the  shoveltt  is  thrown 

out  of  work  by  detaching  the  hook  of  its  suspension  chain 

f^m  the  lifter-rod,  aud  attaching  the  hook  to  the  stud  on 

the  rear  of  the  hopper,  at  the  same  time  stopping  liy  the 

little  slide  the  seed-hole  correspoudiug.    The  seed  passiag 

down  the  conductor  is  dropped  in  the  furrow  at  the  rear  of 

the  shOTCl,  and  is  covered  by  means  of  the  two  prongs 

which  trail  at  the  rear. 


The  distributor  in  the  hopper  is  worked  by  gearing  from 
the  ground-wheels  and  is  thrown  into  or  ont  of  action  by  a 
pinion  of  engagement  worked  by  a  handle. 

A  comparison  of  the  Gautreau  grain  drill  with  any  repre- 
sentative American  drill  will  reveal  great  and  im|>ortant 
difibrences.  Some  of  the«e  have  l)eeu  mentioned,  but  others 
as  important  have  not  been  referred  to. 

The  American  grain-drills  in  Paris  were  from  the  Farm- ^^^^jj^^^"* 
ers'  Friend  Manufacturing  Company,  l>aytou,  Ohio;  J.  W. 
Stoddard  &  Co.,  Dayton,  Ohio ;  Bickford  &  Huffman,  Mace- 
don,  N.  Y. 

The  "Farmer's  Friend"  drill.  Figure  113,  to  which  the   QoUiMdd. 
only  gold  medal  for  grain-drilla  was  awarded  in  Piiris,  ia 
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oraia-driut.     iie\&ited   to   illustrate   some   of  the   points  of  difference 

between  the  AmericaD  and  Europeau  drills.    It  has  sov- 

Am'ri™*driu!i' ^™'  fuaturefl  not  found  in  the  Englisli  aofl  French  sec- 

tioiiB : 

Crinp-BetrinR.       VoTteijettHng  or  aunlogoiis  devicw  for  regulatiug  the qaau- 

tity  sown  per  acre ;  .shittable  during  the  luotiou  of  the  team 

and  operated  without  loose  parts. 

yattr-ffTtV  Forve-feed  for  pOHitivelj'  removing  seed  from  tlie  hopper 

in  ro;iuIated  quantity  and  dropping  it  into  the  conductor. 
Kriir-»hinrr.        A  reti r-vbi/ler  for  throwing  the  shovels  into  one  or  two 

gangs,  the  latter  known  as  "  zigzagging  the  hoes." 
sprinKniiovei.  Aiiotlier  Anu'rivan  devio-e  is  the  apringsbovcl,  which  yields 
to  ob:itruetinnH  and  Hies  back  into  place  when  the  obstruc- 
tion is  piissed.  A  snbstitntede^ice,  also  American  it  is  bc- 
iinak-pin.  litjvod,  IS  tlic  brcakpin  on  the  hoe,  which  allows  it  f«  rotate 
i-earward),v  and  piiss  an  obstruction,  the  hoe  being  then 
reset  and  a  new  pin  plave<l.  The  objeut  is  to  conline  the 
breakage  to  a  mere  woo<len  pin,  which  is  easily  replaced 
from  a  supply  carried  iu  the  box. 

The  last -mentioned  features  are  of  coarse  more  particu- 
larly useful  iu  new  ground  and  in  soils  infested  with  large 
stones  or  roots, 
orher   aturh-     The  Simultaneous  throwing  of  alt  the  shovels  into  or  out 
of  actiou,  the  fertilizer  and  grass-seed  attavbmvnts,  and  the 
"surveyor"  for  iadicating  the  area  of  ground  passed  over 
are  found  in  grain-drills  on  both  sides  of  the  Atlantic. 
Eumi»D''aniiif     Another  form  of  graiu-drill  ma«le  bj'  (iautreau  exhibited 
very  clearly  several  cnstoinary  European  features : 
Fim> r»iTi««<!.      Tbe/ore  carriage;  its  horizontal  bar  with  handles  for  the 
oi»erator,  walking  on  either  side  ui)on  the  hist  Iwnt  sown ;  as 
in  Smyth's  drill,  Fig.  llli. 
SHdcapa.  The  rerolriiig  ciipn  in  the  Iiopi»er,  a  series  on  each  side  of 

a  wheel,  revolving;  iu  the  grain  and  disciiarging  light  and 
left  inio  siM)uts  whtcb  connect  witli  the  shovels  in  two 
^  gangs.     {See  Fig.  IIU.) 

Ill  no  I'esjiect  is  the  difi'erence  be- 
tween the  Anu-riean  an<l  the  Euro- 
])eun  grnindrills  mon>  aiarked  than 
in  the  matter  of  the  feed. 

Foree-fiH'ds  of  various  kinds  are 

found  in  all  Ihe  iH-st  Amerivan  drills, 

'>>V  and  Ihe  Kuro[>ean  almost  all  follow 

Fio.  lu.—l'orcf-/(ed  o/ihc  design  of  the  old  Spanish  noria, 

••  rarmrr^  tyirmV  drill,    j,,  faet  of  the  "wheel  at  theciatem" 

spoken  of  in  the  iKwk  of  Eccleitiaste». 

In  the  form  of  American  force-feed  shown  in  Fig.  114  the 
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wheel  or  distributor  is  represented  with  a  section  of  the  cup  .^^f?^  ^ 
in  which  it  revolves  removed  so  that  its  coastniction  and  Am«ri«a  .iriu*. 
oiieratioD  can  be  more  fully  understood.  It  has  on  its  a«r- 
fcce  eight  zigzag  ribs,  which  form  as  many  cavities,  iu  wliich 
the  grain  is  carried  out  by  the  revolutions  of  the  wheel. 
These  oblique  ribs  work  iu  opiKwite  directions,  but  act  con- 
secutively to  push  the  HTfihi  towards  the  mouth  of  the  cui>. 

A  noticeable  feature  of  variation  iu  the  European  ai»l  ^^f*^'^;^'"' 
American  methods  is  in  the  apparatus  for  changing  the  feed 
or  quantity  of  seed  sown.    This,  in  Gautreau's  French  drill,  rren.^SJS^"' 
consists  of  a  cog-wheel  on  the 
axle,  one  on  the  axis  of  the  seed- 
wheelii  and  a  sliiftable  connec- 
tion between  the  two. 

It  is  shown  more  clearly  in  the 
drawing  of  the  parts  involved 
detached  (Fig.  115). 

On  on©  of  the  ground-wheels 
is  a  bevel-wheel,  M,  which  en- 
gager a  bevel- pinion,  on  the  axis 
of  which  isacog-wheel, B,  capa- 
ble of  being  slipped  vertically  on 
its  spline-shaft  as  the  screw  O  is 
rotated  by  the  handle  D.    The  J 
wheel  A  has  on  its  fitee  V2  c 
centric  ciroles  of  teeth,  having 
the  same  pitch  but  differing  in 
diameter,  and  the  jiinion  B  en- 
gages with  either,  as  it  is  verti- 
cally adjusted.     B  having,  say, 
a  constant  rate  of  mtation,  itFiG.  ii5.— .s'Ai/tuiiJg/Md-morcmi'Mi      shinhi(.fe«i 
will  impart  to  F  a  motion  whose       »/  Hamreau't  fraia-drill.       •<''>^™^ 
rate  will  dei>en4l  upon  the  distance  of  B  from  the  axis  of 
rotation  of  A. 

The  pointer  B,  attached  below  to  the  fork  O,  indicates  ^'*^^'""  " 
against  an  index-plate  the  position  of  the  jtiniun  B  rela- 
tively to  the  gears  on  the  face  of  the  wheel  A ;  and  each  of 
the  numbers  on  the  index,  by  reference  to  a  bible,  will  show 
the  quantity  of  grain  sown  per  hectare  at  the  given  adjust- 
ment. 

It  may  be  mentioned  also  that  the  Gautreau  drill,  like 
many  others  made  in  France  and  England,  has  seed-boxes 
articulated  to  the  axles  so  as  to  be  ca[>able  of  inclination 
forward  or  backward  in  ascending  or  descending  hills,  or 
made  vertieal  on  the  level.  This  is  presumably  to  insure 
proper  action  of  the  feed-cups,  and  is  unnecessary  with  the 
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orain-driiii.    force-fced  American  drills.    It  baa,  however,  acertaiD  v«lne 
iu  tipping  tbe  seed-box  wlien  it  la  required  to  lie  emptied. 
American     In  appositiOD  to  tbis  the  "  Farmers'  Friend  "  change-wheel 
tugenent.       arrangement  may  be  shown, 

Tbe  different  chauge-nbeels  form  a  cone,  which  is  shown 
with  a  section  of  the  frame  and  all  parts  in  connection  with 
it.    It  is  between  two  gear- 
wheels, the  lower  one  of  which 
is  on  the  main  abaft  of  the 
'  drill,  and  the  upper  one  on  the 
J  shaft  that  carries  the  feeder. 
To  make  a  change  the  lever 
is  pi-essed  down  iu  the  rear, 
i'iG.m.-Aou-rkao  cAa^ge-Khrel  ^^^j^^  unlocks  the  ratchet  in 
■^  front  and  raises  the  cone,  when 

tbe  wheel  on  the  main  shaft  is  moved  b,v  a  lever  into  the 
wheel  of  the  cone  that  will  sow  the  deKired  quantitj',  which 
is  indicated  by  a  notcbe<l  plate  under  the  end  of  the  lever. 
The  result  of  this  change  makes  the  wheel  on  the  feed-shaft 
run  faster  or  slower,  and  thus  sow  more  or  less.  The 
smallest  gear-wheel  of  tbe  cone  has  one-half  as  many  cogs 
as  the  largest  one,  and  the  sliding-wheel  in  this  gear  will 
turn  the  feeder  twice  as  fast  as  in  the  other, 
which  illustrates  the  change. 

The  tubes  of  the  Gautreau  and  the 
Smyth  drills  are  telescopic,  and  an  ad- 
vance uiHin  the  riitlliug  string  of  consecu- 
tive cups  shown  in  Fig.  112. 

The  india-rubber  conductor,  so  universal 
in  America,  is  staled  to  have  been  first 
iisotl  by  Homsby,  of  Grantham,  England. 
Tbe  writer  has  had  no  opportunity  of  veri- 
fying the  statement,  but  it  is  probabl}* 
true. 

Smyth's  patented  telescopic  tube  cod- 
sists  of  three  parts,  clipping  easily  one 
within  the  other.    The  luaterial  is  sheet- 
iron,  and  the  conductor  proper  may  be  said 
to  consist  of  two  tubes,  b'  V,  discharging 
iflo.  117.— r»'i(«»i>it'"**"**'P''*"^'*'^'  cup,c,  which  rests  on  the 
leed-tHbr.    JamahsT  d,  and  discharges  behind  the  share 
Smj/ft  J-  SoKi,  Pea.  which  Opens  tbe  ftirrow.    The  tube  ft*,  sns- 
atnhaU,  England,    pended  by  chains  j7 1},  is  merely  an  envel- 
ope to  prevent  the  entry  of  rain,  clods,  or  wind  into  the 
tube,  to  clog  it  or  disturb  tlie  fall  of  the  grain  from  tbe 
spont  a. 


AORICULTURIL    IMPLEMENTS:    COMHISSIOMER   KNIOHT. 


109 


The  telescopic  tube  is  claimed  as  an  improvement  upon    Orvindmu. 
either  the  chain  of  cups  or  the  caout«hoac  tabe. 

The  prices  of  the  Smyth  machines,  Fig.  113  (with  shafts),  „^*^J^^^ 
are  as  follows : 


, 

MiUr; 

l.» 

tio 

%*» 

!.W 

2.70 

3.00 

a.  00 

Pra^. 

The  extras  are 

Fnii» 

Palleta  for  broatlcast  sowiuit,  each 
Levers  with  rollers  to  follow  cmob 

share  i 

1  auwiug  beet  seed. 

L50 

d  boxes  for  broadcast! ug,  one  for  each  Rhear,  each II.  00 

These  prices  are  a  medium  between  those  of  MM.  Dela- 
baie-Tailleur  &  Biijae,  of  Liaucourt(Oi«c}.  for  the  grain  drill 
"La  Franfaise,"  and  the  machine  of  M,  Faitot,  of  Maison- 
Alfort  (Seine).    For  instance,  taking  one  size  drill : 


I>«l*hiye.T>lUenr . . 


n^.'.' 


8U™. 

T,l»»pic 

lul™.™" 

12 

■a 

«30 

Fia  lis— 7)irfii>  all!  frecl  leeidrill.     CorbellJ-  Perlf,  Skmmtbarg,  England. 
Fig.  118  shows  n  special  machine  made  l>yCorbett&  Peele, 
of  Shrewsbury,  England,  for  drilling  turnip  and  beet  seeds 
on  the  summits  of  ridges. 
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"corbSt  It     "^^  machine  drills  two  parallel  rows.     On  each  side  of  the 
•''f'jjp  machine  is  a  concave  ridging- roller,  a  hollow  share  which 
ure  1181.     .  recei\'e8  sepd  from  box  alwve,  and  aii  iron  roller  for  cov- 
ering the  seed.     The  see^-wheels  are  of  the  usual  English 
form,  having  little  hemispherical  cups  which  dip  npseed 
and  drop  it  into  ho|)pers,  from  which  conductors  lead  to  the 
hollow  shares  which  open  the  furrows. 
^  Price,  140  fr. 

nii-bsmn  The  see4  drill  of  M.  Guillcux,  of  Segre  {Maine-et-Iioire)^ 
France,  is  a  sort  of  drill-barrow,  the  front  part  carried  by  a 
fore  carriage,  and  the  rear  governed  by  pressure  nixtn  or 
lifting  the  handles.    The  shares  are  so  shaped  as  to  take 


Fig.  119.— Oi 


C.  Guilhar,  Segr^.  Franc 


hold  ui)on  the  soil,  and  their  depth  is  regulated  by  the  ad- 
justment of  the  front  ends  of  the  beams  upon  the  standard 
rising  from  the  fore  axle.  The  meehani-sm  is  composed  of 
a  ground-wheel  carried  on  the  end  of  an  axis  traversing 
the  boxes,  which  are  supplied  with  sted,  and  in  ewh  box 
is  a  brush  fixed  to  the  axit^,  and  re\'olviiig  by  the  contact  of 
the  drive- wheel  with  the  ground.  The  brushes  drive  the  seed 
through  holes  in  the  rear  of  ea4;h  box,  iind  it  falls  through 
the  holloAv  standard  into  the  furrow  opened  by  the  share. 
(>[  \  ])late  with  holes  of  various  sizes  is  placed  in  the  rear  of 
each  box  to  regulate  tlie  exit  of  seed,  and  determine  the 
(juantity  sown  with  a  given  rate  of  progression  of  the  drill. 
On  turning  about,  at  the  end  of  a  field,  the  rear  or  drive- 
wheel  connected  by  a  knuckle  with  the  axis,  is  lifted  clear  of 
the  ground,  which  arrests  the  seeding  action.    On  letting  the 
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wheel  fall  to  the  earth  and  atarting  the  horse,  the  machine   gj^^-J^ 
resumes  its  action.  ''^^ 

Price,  with  3  shares,  120  fr. ;  4  shares,  145  fr. ;  5  sLares, 
lS5fr. 

Broadeas  tsotcers. 


Machines  andappliances  for  sowing  broadcast  were  shown 
from  England,  the  United  States,  France,  and  Denmark. 

The  English  form  of  the  machine  is  shown  in  Fig.  120,  in 
which  the  grain  is  lifted  from  the  box  by  the  cups  on  the 
revolving  wheels,  jiiat  as  in  the  drills  alreaily  described. 
These  cups  discharge  right  and  left  into  small  hoppers 


Uroadcvt  8i>wpr» 


FlO.  I30.—]troarlcaii-tecdi 


Smyth  .(■  5o»«,  PfaaenhnU,  England. 


with  conductors,  which  lead  the  grain  on  to  an  inclined 
board,  where  it  meets,  in  its  gradual  fall,  with  spreading 
pieces  and  itegs,  which  cause  it  to  leave  at  last  in  a  fairly 
distributed  and  even  stream  along  the  whole  wiilth  of  the 
machine. 

The  machine  is  drawn  by  one  horse.     The  price  of  a  ma-    Price. 
chine  2.50  meters  wide  is  480  fr.;  3  meters  wide,  510  ft. ; 
seat,  25  fr.  extra. 

The  Danish  machine  {Fig.  121)  ha.s  the  same  features  of    Dant»h  bromd- 
the  slanting  board  and  scattering  stnds,  but  the  latter  are 


Aa«miM9r»  if  Co.,  SlnbbtkJoMti'j 


large  and  not  so  numerous  as  in  the  English  machine  of 
Smyth. 

In  the  Danish  machine  made  by  Easniussen  &  Co.,  Stub- 
bel^obing,  Denmark,  the  end  wheels  are  only  concerned  in 
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BroadeoMine-  Supporting  the  machine,  the  motion  of  the  Beed-dUtribators 

itaobh  imui-  being  obtained  from  the  rear  wlieel. 

The  quantity  of  Reed  sown  pet  acre  is  determined  by 
means  of  change-wheels,  13  in  number,  and  capable  of  be- 
ing fitted  upon  either  of  the  two  shnfts — the  full-lengtli  one, 
on  which  the  distribution -rollers  are  fixed,  and  the  shorter 
one,  which  forma  the  uonnection  between  the  hiud  wheel  and 
the  sowing-axle.  The  13  change-wheelu  present  105  differ- 
ent speeds  of  the  sowing-axle.  The  change-wheels  have, 
respectively,  10,  11,  12,  13,  U,  15, 18,  21,  24,  27, 28,  30  cogs. 


Fio.  123. — Serderon  croit-axle.  BaamuneH  ^-  Co.,  SlHbbtlJobing,  Daimm-k. 


The  hind  wlicol  is  liftod  from  the  ground  in  turning. 

To  facilitate  the  transi>ortation  of  the  mHchine  in  narrow 
laues  niid  through  gateways,  a  cross-axic  is  furnishetl,  to 
which  the  end  wheels  are  temporarily  Htteil. 

Tlifl  prices  are  as  follows : 


vor«<]  BowlDg-boonl  {v 


ii-  In  the  broadcast  seeding  barrow  made  and  exhibited  by 
Hunt  &  Tawrll,  Earl'.t-Colne,  Es^ex,  England,  the  long 
seed-liopper  is  suii|>orted  on  a  light  bai-row. 


.nx. 


rnMrn 


Via.  133.— SroodoMt  tteding  barrov.     EiiNt  ^  Tamil,  HaUUxid,  Engbmd. 

It  serves  to  sow  every  species  of  grain  from  tiimlp  to 
clover.    The  quantity  sown  is  regulated  by  the  copper  slides, 
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across  which  the  seed  is  projected  by  the  tarning  brushes 
14  the  hoppers,  which  are  driven  by  connuctioQ  with  the 
ground- wheel. 

Sweden  exhibited  a  broadcast-seeder  on  a  harrow  and  one 
OD  wheels. 


as  in  America. 


For  converi;ing  a  grain-drill  into  a  broadcast-sower  sub- 
stantially the  same  device  ia  ased  in  Europe  as  in  America.  E 
In  the  latter  the  conductor  is  detached  and 
a  sheet- metal  daring-spout  Ih  placed  beneath 
the  discharge  of  the  feed-cu]i  and  scatters 
the  grain  upon  the  ground.     The  French  de- 
vice is  similar;  the 
one  shown  is  spe- 
cially designed  for 
owing  flaxseed  Fio.  I2i.—Fmi<!h  p„ac:b 
,  broadcast,   but    is     ''■""''"•''"y-i" 
'adapted  for  other    ^'*'"- 
si>ecies  of  grain.    It  is,  however, 
place<l  lower  down  than  is  usual 
with  us,  being  attached  to  the  share 
and  held  by  a  set-screw, 
Fia.  l^.—Broadca»i-ie<der.     The  centrifugal  broadcast-seeder 
J.  Femolltt,  Paris.         was  sLown  in  several  forms,  as  a 
hand  apparatus  and  ngged  in  a  wagon  which  was  driven 
over  the  field     It  is  declared  cap.^ble  of  sowing  5  to  6  acres 


.portAblf 


Fig  136  —PemolM  t  tetier  t»  tm 
at  wheat  per  diem,  say  8  to  12  bushels     The  width  of  Und   c^vwtitf . 
sown  is  from  7  to  8  meters. 
8  p  B ^VOL  5 
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The  operator  sliould  walk  either  a^inat  or  with  the  wind, 
but  never  across  it.  A  regulator  with  niimbers  is  placed  at 
the  exit  to  detenuiue  the  quaatity  of  grain. 

Price,  m  Ir. ;  weight,  3  kilos. 

Fertilizer-aowert. 

Machiaes  for  sowing  fertilizers  in  drill  or  broadcast,  inde- 
pendent or  attachetl  to  gniiii -drills,  were  shown  ftom  En- 
gland, the  United  ^tates,  and  France. 
^-     In  the  United  States  grain-drills  exhibited  the  fertilizer- 
sower  was  an  atijuuct  to  the  seeding  portion,  the  hopper 
l)eing  divided  into  two  parts,  the  forward  portion  for  tlie 
grain  and  the  rearward  for  the  fertilizer.    A  cnp  beneath 
receives  both  and  carries  them  unitedly  to  the  tnbe,  which 
eouduets  them   to   the  furrow 
made  by  the  share  or  hoe,  as  it 
is  variously  called. 

The  cut  shows  the  hopper  in 
section,  with  the  exterior  actu- 
ating apparatus  in  elevation. 
The  division  to  the  right  con- 
tains the  fertilizer  and  has  a 
I  curved  bottom  of  galvanized 
iron.  Concentricwithtbecurved 
bottom  is  a  shafts  which  is  oe- 
FiG.'lK7-Com6,««lrfri»<,»rf.ftr-«ilIatedbynconiiecting-rodfrom 
tilhrr.  Farimrii'  /ViViid  ,iMw«-  a  ]>inion  driven  by  a  cog-wheeL 
faeiHrinij  Compans,  Dagton,  To  this  shaft  iron  radial  arms  are 
"*"'■  attached,  the  upper  portions  of 

"Dewrtption  which  stir  the  fertilizer  and  keep  it  from  bridging,  while  on 
the  lower  end  of  the  arms  is  a  light  iron  bar,  which  is  as 
long  as  the  hopiwr,  and  moves  back  and  forth  over  the  exit- 
holes  to  present  their  becoming  clogged, 
"un"""*"' "'""  "^^^  lever  at  the  end  of  lUe  hopper  is  for  throwing  the 
fertilizer  in  or  out  of  gear  inde|>endeutly  of  the  grain-drill. 
A  lever  moving  over  a  graduated  plate  regulates  the  amonut 
sown,  from  50  to  800  lbs.  per  acre.  The  fertilizer  is  geared 
from  one  end  of  the  machine  and  the  seed-drill  from  the 
other,  80  as  to  equalize  the  draft,  the  two  ground-wheels  of 
the  machine  running  the  respective  portions. 

The  use  of  artificial  fertilizers,  though  increasing  in  the 
United  States,  is  by  no  means  so  common  witli  us  as  in 
some  European  countries. 
;io^  LS'miM  ^^'  *^"  t'**  ^"^^  ^^  ^'  Millot,  at  Merchines,  near  Vaubecourt^ 
in  the  Department  of  the  Mense,  known  to  the  writer,  and 
oonsisting  of  760  acres,  SOO  acres  are  under  the  plow  an- 
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niially  in  lucern,  beets,  oats,  tobacco,  maize,  potatoes,  and '■•^'''«"^™*™ 
wheat.    Tbe  yearly  purcbase  o  nitrate  of  aoda  and  salpbate 
ammonia  is  from  $3,000  to  $3,600.    The  quantity  sown  with  ,o^Y^"e ""' 
each  crop  is  as  follows : 

Nitrate  of  soda,  1 00  lbs.  i>er  acre  for  wheat  or  oata.  ij»ofohBiDi«i 

Xitrate  of  soda,  440  lbs.  per  acre  for  beet«. 

Nitrate  of  soda,  880  lbs.  per  acre  for  tobacco. 

As  sulphate  of  ammouia  has  20.5  per  cent,  of  aqote,  and 
nitrat«  of  soda  bat  15.5  per  cent.,  when  the  former  is  used 
the  quantity  is  proportionally  less.    The  quantities  men- 


tioued  are  sown  with  each  recurring  crop,  besides  the  spread-  ^"["^mcSi 
ing  ou  25  acres  i>er  annum  of  40  metric  cubes  per  acre  of™"*''"'^^- 
marl  dug  on  the  farm.    The  ipiautity  of  stable  nuiuaro  also 
is  very  large  from  horses  and  fatting  sheep  and  from  a  dairy 
of  150  cows. 


EnKliab  fenili 
btei-ilriU. 


Fig.  VZSL—Combiiud  bert-ieed  and  fertilitrr  drill.     James  Smgth  4 
PteirnliaU,  England. 

The  form   of  iertilizor- sower   (Fig.   128)  made  and  ex-  FertiiiwrwirvT 
hibited  by  M.  Josse,  of  Ormesson  (Seineet-Oise),  is  particn-°'(i^J^ijg,^ 
larly  adapted  to  damp  or  deliquescent  fertilizers,  which  are 
drawn  by  endless   revolving  chains  passing'  through  the 
hopper  and  dragging  oat  the  pulverulent  material,  which  is 
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i^mj'th  &  Sons. 
(Figure  129.) 


FeuMizer-towtri.  diseDgageil  and  dropped  upon  the  ground.     The  hopper 

holds  75  gallons;  the  price  is  300  fr.;  the  width  of  land 
sown  is  2  meters,  and,  as  the  top  of  the  hopper  is  but  one 
meter  from  the  ground,  loading  is  easy. 

James  Smyth  &  Sons,  of  Peasenhall,  Suffolk,  England, 
have  what  may  be  considered  the  favorite  drill,  both  in  En- 
gland and  France. 

On  account  of  their  wide-spread  celebrity,  the  machines 
of  this  firm  have  been  already  shown  in  the  two  forms,  drill 
feiti£Eer-8oww.*^  ^^^^^  broadcast.  Fig.  129  shows  a  special  machine  for  sow- 
ing beet  seed  with  artificial  manure. 

The  machine  shown  has  a  range  of  5  hoes,  with  a  distance 
apart  of  0.45  meter,  but  the  machines  vary  in  the  number 
and  interval  distance  of  the  hoes  and  in  price. 


No.  of  hoos. 


Sizes  and  prices. 


4 
4 
5 
5 
6 
6 


Distance. 

Price. 

Metert. 

Fnmct. 

U.45 

1/JOO 

0.50 

1.235 

0.45 

1.810 

0.50 

1.845 

0.45 

1.420 

0.50 

1,455 

The  seeding  is  performed  by  its  own  set  of  conductors 
and  hoes,  in  such  manner  that  the  fertilizer  is  covered  with 
Mode  of  opera-  earth  iu  advaucc  of  the  dei)osit  of  the  seed,  which  is  not 
place<l  in  cont^ict  with  the  fertilizer,  so  that  the  special 
nourshmeut  to  the  roots  of  the  young  plant  is  not  furnished 
until  they  have  attained  a  certain  development.  The  con- 
cave-faced rollers,  which  are  independent  of  the  hoes,  fol- 
low in  the  rear  and  make  a  little  ridge  over  the  seed  and 
feitilizer,  which  compacts  the  soil  and  makes  the  row  of 
X)lants  more  conspicuous  in  the  earlier  stages  of  their  growth. 


Beet^rillinK 
attachment  to 
ordinar}'  srain- 
•drills. 


Fig.  130. — Beet-seed  planter,    James  Smyth  tf*  Sons,  Peawnhall,  England, 

'  Smyth  &  Sons.     The  dcvicc  sliowu  in  Fig.  130  is  for  attachment  to  the 
ordinary  drills  of  this  firm  (Fig.  113),  to  adapt  them  to 
drilling  beet  seed.    The  roller  has  flat,  concave,  or  convex 
face,  as  may  be  ordered. 
Price.  Price  for  each  set,  25  fr. 


^ 
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8ingi£-row  planten  and  teederg,  pianurf^^ 

The  eingle-row  implemeDt,  known  as  a  Beeding  barrow 
{aemoir  H  brouette),  is  made  to 
work  either  with  cups  {gemoir 
h  godeig)  or  with  a  brush  (lemoir 
&  broase). 

Some  of  these  machioes  are 
primarily  intetuled    to    follow  . 
after  a  plow  or  in  a  furrow  laid 
out  by  a  marker  or  olher  tool, 
while  others  have  a  boe  which 

opeua  a  furrow  for  the  seed,  and  some  have  a  little  rake  or 
a  roller  trailing  in  the  rear  to  cover  the  seed. 


SmdiDgbklTow. 

Bnuh-ferd 


Fig.  131.— f-iry-/««l. 


Fio,  138.— Bni«*-»fte^I  fted. 


The  plow-drill  of  M.  Magnan,  Aix-en-Provence  (Fig.  133),    ""w^irtu. 
IS  a  revival  of  the  old  drill  of  Hindostau  which  was  proba- 
bly in  use  in  the  watered  rice  fields  of  the  East,  noticed  by    Apcknt  dk 
Ajistobulus,  one  of  Alexander's  generals.    The  drill-plow  is 


Fid.  l3S.~ProMiifal  plow-drill.  L.  ilagnan,  Aix-n-Fronnor,  Fratiee. 
still  used  in  Southern  Asia  and  was  exhibited  at  the  Cen- 
tennial' Exhibition  and  in  Paris  At>ni  India,  Java,  and 
China.  It  is  not,  however,  so  shapely  an  implement  as  the 
Proveiival  plow  (Fi;-.  133). 
Cost  of  the  seeding  attachment  25  fr.  ' 

Caps,  slides,  or  brushes  are  used  in  feeding  the  grain 
thiough  the  orifices  in  the  bottom  of  the  hopper  or  into 
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^I'ianur,  and  (ubeB,  and  tbc  seed  is  then  led  by  a  conductor  or  simply 
dropi>ed  in  rear  of  tlie  sbare  which  has  opened  the  fhrrov 
to  receive  it.  The  next  furrow  covers  it,  or  a  trailing  cov- 
ercr,  as  has  just  been  stated. 

Italy  exiiibiteil  small  seed-drills — a  box  on  a  wheelbar- 
row, with  a  pair  of  shares  to  cover  the  seed,  for  row  plant- 
ing ;  aUp  a  4-furrow  diill  with  wheels,  for  horse  work. 

milrtm™  w«.*"  1"  connection  with  this  class  of  machines  may  be  men- 
tioned an  implement  very  common  in  a  crude  form  among 
us  for  marking  out  corn  ground  for  check-row  planting. 
With  us  a  sort  of  sled  with  Ihi-ee  runners  is  used,  making 
small  furrows  3'  fi"  or  3'  8"  ajiart,  as  may  be  customary  op 
suited  to  the  size  of  the  corn.  The  two-horse  check-row 
planter  crosses  these  marks,  making  furrows  at  right  angles, 
and  just  at  the  ihtersection  the  corn  is  dropped.    The  French 


FlO.  134.— ffajojineNr  or  marker.  E.  Bodin,  Sennet,  fhinoe. 
implement,  made  by  E.  Bodin,  of  Trois-Croix,  Bennes  (Fig> 
i'ii),  is  specially  intended  to  make  furrows  in  which  colza 
or  other  plants  are  set  out ;  and  also  for  laying  out  ground 
for  certain  kinds  of  seeding  machines.  Tbe  cast-iron  shoes 
)  secured  by  set-screws 
?to  the  transverse  bar,  on 
which  they  are  adjustable 
as  to  relative  distance  by 
means  of  a  seriegof  holes  in 
the  bar.  The  weight  ia  80 
kilos,  and  the  price  110  fr. 

Hand-]ilanters  and  hand- 
drills  were  shown  in  great 
variety,  but  of  three  gen- 
eral types. 

The  simple  planter  (Fig.  135)  is  a  sheet-iron  tube,  with  an 
enlarged  bell-shaped  mouth  at  the  upper  end  and  a  diarp 


Yia.  135. — Seed'plaater. 
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Iron  spud  with  a  steel  point,  which  is  thrust  into  the  grouud.  ,^^5^"""  ""^ 

The  seed  is  dropped  into  the  tube  by  the  left  hand.     It  is 

designed  ior  the  seeda  of  trees,  such  as  acorns,  pine  and 

birch  seeds,  etc.,  being  especially  adapted  for  starting  plan-    H«nd.pi»nt«r. 

tations  of  trees ;  also  for  beet  seed,  which  is  clinging  and 

does  not  run  freely  in  a  piston-feeder. 

Price,  6  fr.  ^  Price. 

The  planter  for  small  grains  (Fig.  136)  and  for  those  which    HrndpUntet. 
run  freely,  such  as  some  kinds  of  tree  seeds,  beans,  pease, 
and  those  garden  seeds  which  are 
planted  in  detached  hills,  consists, 
like  the  other,  of  a  tube  and  lance- 
shaped  8])ud.     It,'however,  carries 
the  seed  in  the  tube,  the  ujtpcr  end 
having  a  cover,  and  the  seed  is  dis- 
charged at  a  point  near  the  lower 
end;    pressure  upon   the  piston, 
which  project  s  above,  opens  a  valve  3 
and  permits  a  certain  quantity  to       ^'^-  I3e.—Seed.pla<na: 
escape.    It  is  used  with  both  hands,  and  the  stroke  of  the 
plunger  rod  is  adjustable  to  regulate  the  extent  of  valveopen- 
iog  and  limit  the  amount  of  seed  discharged  at  each  impulse. 

Price,  14  fr.  phob. 

The  garden  seeding  machine  (Fig.  137)  is  designed  for  all    Ginienw 
kinds  of  seed  to  be  sown  in  drills,  pease  and  maize,  aa  well  "**  ""^ 


HudMed-drltL 


FiQ.  137.— Sand  ned-drill. 

as  the  smaller  and  lighter  seeds,  such  as  beet,  carrot,  and 
parsnip,  the  oj>ening  being  regulatable.  It  is*  pushed  by 
the  operator,  the  roller-wheel  being  in  advance,  followed  by 
the  share,  behind  which  the  seed  drops  from  the  box,  and  a 
hoe  in  the  rear  fills  the  little  furrow  and  covers  the  seed. 
The  seed-slide  in  the  bottom  of  the  hopper  is  worked  by  the 
vertical  motion  of  the  handle,  which  is  rapid  or  slow,  ac- 
oordidg  to  the  rate  at  which  the  operator  walks,  or  the  de- 
sired distance  apart  of  the  bunches  of.  seed. 
Prloe,20fi-. 


itM^  M«^  FIELD  OF  MARMONT. 

mont. 

(See  map  facing.) 

Harvesting  nut-  BAEVESTINQ  MACHINES. 

chino  trialft. 

Introductory. 

The  French  newspapers  do  not  allow  it  to  be  forgotten 
that  the  reaping  machine  was  first  made  and  used  in  Oaal. 
The  reaper  in  "  It  was  the  Gauls,  our  fatJiers,  who,  says  Palladius,  made 
the  first  reaper.  The  description  given  by  him  indicates  a 
sort  of  cart  furnished  with  two  wheels ;  an  ox  in  the  reverse 
direction  in  the  shafts  pushed  the  machine  like  a  wheel- 
barrow against  the  wheat. 

''La^^Fnmee^'  "  ^^^  ^S^  ^^  ^^®  ^^^^  ^'^^  armed  with  a  comb  having  long 
May  28, 1878.  '  tecth,  whcrc  the  ears  caught  and  were  cut  ofl:'by  the  edges 
of  the  knives  and  tumbled  into  the  body  of  the  cart.  The 
straw  remained  after  the  ears  were  removed,  and  was  either 
left  in  the  field  or  gathered  later. 
ca«> reaper.  "The  reaper  set  up  in  the  American  section  of  the  Expo- 
sition was  made  by  Messrs.  Case,  of  Wisconsin,  and  is  the 
Gallic  reaper,  i>erfected  it  is  true,  but  based  on  the  same 
agricultural  system  pursued  for  ages  in  some  portions  of 
China,  where  they  reap  by  two  operations,  first  with  a  sickle 
to  gather  the  wheat  and  then  with  a  scythe  to  save  the 
straw. 

"The  machine  of  Messrs.  Case,  of  Wisconsin,  disturbs  all 

our  ideas  of  progress  in  harvesting  by  machineiy. 

Excellence  of     ^*  We  have  carefuUy  examined  it  in  the  shed  where  they 

and  Sneiiah  aipi.  havc  Carefully  hidden,  along  the  Avenue  Sulfren,  the  magnifl- 

ery.  ccut  American  and  English  agricultural  machines  iis  if  they 

did  not  merit  a  place  of  prominence  in  the  Exposition.  •  •  • 
We  cannot,  however,  neglect  rendering  our  homage  to 
the  truth  in  declaring  that  it  is  to  this  side  of  the  Exposition 
grounds  that  agriculturists  and  manufacturers  should  turn 
their  attention." — La  France,  May  28, 1878. 
The  region  re-     The  term  "Gaul"  was,  in  the  days  of  Pliny,  who  first 

feired  to  Dv  Pliny  '  ' 

and  PaiiadinB.     described  the  Gallic  reaper,  rather  an  indefinite  geograph- 
ical expression,  and  the  district  in  which  Pliny  describes  the 
shetia.  machine  as  working,  1,800  years  ago,  was  BhsBtia,  and  the 

" plains'' upon  which  it  was  used  were  probably  those  of 
the  Adige,  a  part  of  that  marvelously  fertile  tract  between 
the  Italian  Alps  and  the  head  of  the  Adriatic — a  land  whose 
celebrity  in  the  earliest  historic  times  for  wool,  wine,  aad 
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race-horses  indicates  the  variety  of  its  climates  and  the ^^»2ggv«»«- 
advanced  character  of  its  productions,  and  whose  valor  in 
attack  recalled  the  Brennus  of  the  Senonian  Gauls  from  the 
pillage  of  Borne  to  the  defense  of  their  pleasant  homes  on 
the  Mincio  and  Lago  Garda. 

The  Case  reaper  was  not  shown  at  the  trials,  but  was  a  very  reaper^r  1.  dI^to 
different  thing  from  the  crude  reaper  of  the  Venetii,  which 
resembled  our  clover-headers.  It  had,  however,  the  two 
points  upon  which  the  journalist  insists — it  was  pushed  by 
the  team  and  the  comb  in  advance  stripped  the  heads  of  the 
standing  crop  and  saved  them. 


In  the  report  of  the  trials  of  harvesting  machinery  at  Beportiiidude* 

*^  some     XDAobmes 

Marmont,  July  22,  1878,  descriptions  of  the  principal  ma-notwork«dattho 
chines  will  be  given,  and  included  therewith  will  be  some  of 
merit  which  were  in  the  Exposition  but  not  brought  into 
the  field  of  competitive  trial.  The  object  is  to  avoid  con- 
sidering such  in  a  separate  paper,  which  would  require  some 
duplication  of  statement. 

Nine  fields  of  wheat,  oats,  and  lucem  in  the  vicinity  of  t^  '^^  ""^  *^* 
Marmont,  Bombon,  and  Lady,  in  the  department  of  the 
Seineet'Marnej  were  set  apart  for  the  trial,  though  but  seven 
of  them  were  used,  the  oat  fields  not  being  cut. 

The  machines  competing  at  the  trial  were  as  follows :  cjasMsof  com 

^  peting  macbtneii. 

4  bmdmg-reapers. 
21  simple  and  combined  reapers. 

1  steam-reaper. 
16  mowers. 

7  horse  hay-rake^  and  stubble-rakes. 

The  accompanying  plan,  facing  page  120,  is  a  map  of  the  th?ftSd^of*5Du"^ 
field,  and  embraces  an  area  of  5  kilometers  east  and  west  by  i"ont 
4J-  kilometers  north  and  south,  equal  to  22^  square  kilo- 
meters, or  little  over  5,500  acres,  of  which  about  750  acres 
were  devoted  to  the  machines.  The  fields  were,  however, 
so  scattering  that  the  area  traveled  over  may  be  said  to 
have  occupied  in  the  aggregate  3,000  acres. 

Plots  in  the  various  fields  were  marked  oflF  by  cradling  AHBomfnt  of 
around,  so  that  each  machine  had  a  fair  place  to  commence. 
Lots  were  drawn  for  places,  and  the  machines  started,  as 
nearly  as  could  be  arranged,  at  the  same  time.  A  section  of 
the  committee  was  appointed  to  each  of  the  six  fields,  which 
had  from  3  to  6  machines  apiece. 
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machh^M!^  The  binding-reapers  were  allotted  to  a  field  by  themselves 
and  commenced  later  in  the  day,  drawing  lots  for  position. 
As  the  day  was  hot  and  the  machines  namerous,  the  jory 
had  a  hard  day's  work.  In  a  number  of  instances  the  ex- 
amination had  to  be  made  the  next  morning  of  the  gavels 
lying  in  swath,  as  none  were  bonnd  after  the  machines.  It 
seems  to  be  the  usual  French  practice  to  allow  the  gavel  to 

-ytJSSLt^^^  of  lie  a  few  days  before  binding,  the  reason  probably  being  to 

afford  it  time  to  dry  out  more  thoroughly.  The  delay  ap- 
pears to  the  writer  to  be  of  doubtful  value,  as  the  gavel  re- 
ceives more  moisture  from  the  ground  than  would  be  impris- 
oned by  prompt  binding.  The  climatic  conditions,  however, 
of  France  and  the  United  States  are  so  different  that  it  is 
rash  to  find  fault  with  a  national  practice. 


\ 


THE  BnrDINQ-BBJiPBBS. 


Four  binding-reapers  were  entered  for  competition,  all  of  J^^f^-^^p^* 
them  from  the  United  States. 


84 
38 
35 
82 


Name. 


C.  H.  MoCormiok  .. 
Walter  A.  Wood... 

D.  H.  Osborne  Sc  Co 
Anltman  Sc  Co 


Besidenoe. 


Chloago,m 

HooBickFaUa,N.Y 

Anbaixi,  N.  Y 

Canton,  Ohio 


FrtMM. 
2.000 
2,000 
1,750 
1,850 


1,4 
1.1 
1.8 


Entriea. 


It  may  be  mentioned  that  other  binders  were  shown  at     Machines  not 

tested     on     the 

the  Exposition  on  the  Champ  de  Mars,  but  were  not  brought  field. 
into  the  field :  Johnston's  string-binder  ( American),  William 
Anson  Wood's  wire-binder  (American),  Howard's  wire-binder 
(English) ,  Neale's  string-binder  (English).  Landelle's  sheaf- 
binder,  to  follow  a  reaper  and  bind  with  wire,  was  exten- 
sively advertised,  but  the  author  of  this  report  never  could 
find  it  and  supposes  it  was  withheld  from  view. 
Four  were  in  the  field  and  five  others  in  the  buildings  (if  whoie  number 

of  machines    at 

Landelle's  were  indeed  there).  In  the  September  following,  the  Exposition, 
at  the  Koyal  Agricultural  Society's  trials  at  Bristol,  En- 
gland, 10  binders  went  into  the  field,  but  the  three  which 
succeeded  best  were  those  which  received  awards  at  the 
Marmont  trials,  and  the  gold  medal  of  the  society  was  given 
to  the  McCormick  bhider,  which  received  the  grand  prize  at 
the  Exposition  at  Paris.  Of  the  11  binders  at  Bristol,  nine 
used  wire  and  two  used  string. 

The  binding-reapers  were  started  in  the  afternoon  of  the 
22d  in  a  field  specially  selected  for  them.  As  it  was  to  be 
a  question  of  the»  capability  of  the  binders,  it  was  thought 
best  not  to  complicate  the  problem  by  setting  them  to  work 
in  down  or  tangled  grain,  in  the  worst  of  which  it  was  not 
possible  for  them  to  compete  with  the  sweep-rake  machines. 

The  order  of  the  quality  of  the  performauce  was  this: 

C.  H.  McCormick. 
Walter  A.  Wood. 

D.  M.  Osborne. 
The  Anltman  machine  broke  some  portion  early  in  the 

trial  and  was  distanced. 
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Wire  and  string. 


anality 
fbrman 


Order  of  the 
of   per- 


rormanoe. 
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The  machiDes  agreed  in  each  binding  with  No.  20  wire  and  ^^sinding-naper 
in  patting  a  single  baud  aroand  the  sheaf.    The  McCormick 
is  under  the  Witherby  patents  and  ases  two  wires  on  their 
respective  spools,  and  consequently  has  two  knots  a  little 
distance  apart.     The  otlier  machines  use  but  one  wire,  and   compariaon  of 

_  m      -,     ^  t        A       -r        *t  •  1.  w*^®    methods  of 

consequently  make  but  one  knot.    In  all  cases  the  ^'  knot,"  the  wire  binders. 
so  to  call  it,  is  made  by  bringing  the  two  parts  of  the  wire 
into  parallelism  and  twisting  them  around  each  other,  the 
wires  being  cut  to  release  the  sheaf. 
In  the  case  of  the  McCormick  and  Osborne  machines  the^  i>i»poMiof  the 

boima  sheul 

sheaf  is  pushed  off  the  table  by  the  movement  of  the  suc- 
ceeding one,  but  in  Walter  A.  Wood's  machine  it  is  thrown 
from  the  table  by  the  positive  motion  of  one  of  the  compress- 
ing arps  as  soon  as  the  tie  is  completed. 

The  wire  is  of  American  gage  No.  20,  and,  the  writer  was  Kind  and  oott 
informed,  has  about  36(K  to  the  pound,  at  a  price  of,  say,  10 
cents.  The  average  cost  of  wire  to  an  acre  may  be  50  cents, 
and  the  sa^ing  in  grain  over  hand- binding  will  frequently 
pay  for  the  wire.  This  will  depend  somewhat  upon  the  con- 
dition of  the  wheat. 

The  use  of  wire  for  binding  has  occasioned  not  a  little      ^^^jis  to 
strife  between  the  makers  of  the  binding-reapers  and  the 
ordinary  harvesters,  respectively.    The  strife  is  not  miti- 
gated by  the  appearance  upon  the  scene  of  the  string-bind- 
ing reaper,  which  substitutes  hempen  cord  for  wire. 

The  wire-binders  claim  that,  as  compared  with  hand-bind-    Adv»nt«gM  of 

*•  wire  OTer  straw 

ing  with  straws  firom  the  gavel,  the  bands  are  tighter,  not  so  ^*^^ 
easily  unloosed,  and  that  the  sheaves  shock  and  stack  better. 
Also  that  the  sheaves  stand  wet  weather  better,  being  not  so 
apt  to  mold  under  the  bauds,  as  the  wires  do  not  retain 
moisture. 

It  is  also  claimed,  and  the  experience  of  the  writer  is  to      objections  to 
the  same  result,  that  the  wires  create  no  difficulty  in  thrash-  ^*"'*°*»»«»^^' 
ing,  nor  does  the  loss  of  wire  in  the  straw  render  it  danger- 
ous to  cattle  which  feed  upon  it.    Shears  are,  moreover,  pro- 
vided lyhich  cut  the  wire  and  then  hold  one  end  of  it  so  that 
it  can  be  thrown  aside  and  not  pass  through  the  machine. 

The  occurrence  of  scraps  of  wire  in  the  wheat  has  annoyed  and  toooonrrence 
the  millers,  to  some  extent,  and  they  now  use  magnets  to  hi  tl^ewhMt. 
arrest  iron  scnips  as  the  wheat  passes  to  Ihe  mill-hopper. 
A  somewhat  unexpected  result  has  been  finding  miscel- 
laneous iron  scraps,  such  as  pieces  of  nails,  etc.,  equal  in 
quantity  to  the  fragments  of  binding- wire. 

The  self-binders  have  outlived  the  objection  which  has  The  saTins  of 
been  made  to  them,  as  the  balance  of  advantages  has  been  ^  >'<»p»fr 
in  their  favor,  the  saving  of  five  men  binding  after  a  ma- 
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s^ding-rti^Hr  (.hine  being  as  great  an  imptoTement  over  tlie  ordinaiy 
reaper  as  that  was  over  the  cradle.    In  &ot  it  is  mnoh 


,^^  •«*<"(!  "'greater.  It  wonld  be  necessary  t»  take  into  consideration 
the  weight  and  condition  of  the  wheat  in  the  field  in  making 
a  definite  statement,  bat  it  is  not  beyond  tlie  truth  to  state 
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that  whereas  one  sweep-rake  reaper  will  cut  as  much  as  ^^^^ing  reaper 
three  cradlers,  one  binding-reaper  will  cut  and  bind  as  much 
as  6  men  working  with  an  ordinary  reaper. 

In  standing  wheat  the  work  will  be  done  better  by  the       compariDon 
machine  than  bound  by  hand.    In  down  or  laid  wheat  the  hand  binding. 
world  has  yet  to  see  anything  better  than  the  sweep-rake 
machines  of  the  Johnston  and  Whiteley  patterns. 

The  four  machines — McCormick,  Wood,  Osborne,  and  Ault-  *.  ^^^ps*****  "^ 

^  '  '  the  machines. 

man — agree  in  adopting  an  endless  traveliug-apron  with 
slats,  which  receives  the  grain  as  it  is  cut  by  the  knife  and  Platform  apron. 
laid  over  by  the  reel  upon  the  platform  of  the  machine. 
In  the  McCormick  and  Osborne  machines  the  grain  is  BieTjtiDg 

*^  arrangement. 

then  elevated  between  two  inclined  slatted  aprons  traveling 
in  parallelism  a  few  inches  asunder,  and  is  discharged  down 
an  inclined  board  which  conducts  it  to  the  binding-table. 
In  the  Wood  machine  it  is  elevated  by  spurs  on  a  number 
of  parallel  traveling-bands,  a  series  of  guiding-rods  above 
ftdfiUing  the  duty  of  the  second  apron  in  the  other  ma- 
chines. 

To  some  extent  a  general  description  will  apply  to  each  of  ^^^f^^'^^^r^**^ 
the  machines  exhibited,  and  this  similarity  is  strikiug  to  a  <^«^**"  p<>^*- 
merely  casual  observer  up  to  a  certain  point.  Without  en- 
tering into  elaborate  detail,  it  may  be  said  in  a  general  way 
that  the  grain  collects  in  the  bight  of  the  wire,  the  end  of 
which  is  held  by  the  bindiug-arm,  the  standing  part  (as  a 
sailor  would  sny)  being  upon  the  reel  beneath  or  behind  the 
table. 

When  sufficient  grain  has  collected  for  a  sheaf,  the  bind-  '^^®  binding, 
ing-arm  carries  the  end  of  the  wire  over  and  then  behind 
the  sheaf,  brings  the  end  of  the  wire  against  the  standing 
part,  and  the  two  being  thus  parallel  and  in  contact  be- 
neath the  table,  are  grasped,  cut,  and  twisted  together,  four  and  twisting  the 
to  six  turns,  quite  sufficient  to  prevent  their  becoming  de- 
tached either  by  accident  or  the  distension  of  the  sheaf. 

The  new  wire  end,  beyond  the  severance  just  made,  is  an-  ^^^^^^^  Se 
tomatically  grasped  by  the  finger  on  the  end  of  the  binding- binding  ann. 
arm,  which  then  rises  and  retires,  x>ulling  off  from  the  reel 
sufficient  for  another  band,  and  in  the  bight  of  the  new 
length  of  wire  the  grain  commences  at  once  to  collect  for 
another  sheaf. 

This  description  will  answer  approximately  for  each  of 
the  machines,  but  in  the  means  adopted,  the  details  of  the 
work,  the  differences  are  both  numerous  and  important. 

All  the  American  binders  at  the  Exposition  have  the  same metw^^cS 
general  method  of  cutting  the  grain  and  carrying  it  to  the^^* 
binding  apparatus.    This  is  similar  to  the  Marsh  harvester. 
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^^mndingreaperii^Q  platform  being  rigidly  connected  to  the  carriage,  which 
has  a  single  driving-wheel.    The  grain  falls  into  an  apron 

raf ^i£^wri?y°in  traversing  transversely  and  this  delivers  it  continuously  to 

thenmohiiiea,     ^j^  inclined  slattcd  or  toothed  apron,  which  elevates  it  and 

discharges  it  on  to  the  binding-table,  where  it  is  encircled 
by  the  wire  or  twine  of  the  binder-arm.  At  this  point  may 
be  said  to  begin  the  line  of  demarkation  between  the  ma- 
chines exhibited,  but  which  it  would  take  considerable  space 
to  describe  technically  and  in  detail. 

That  some  machines  are  not  so  readily  adapted  to  the  at- 
tachment of  a  binder  is  clearly  demonstrated  by  their  own- 

up^  the  binding  Qrs  forgakiug  in  some  respects  the  types  of  their  peculiar 

machines,  and  assimilating  a  common  pattern  and  a  com- 
mon method  until  the  binding  ]K)int  is  reached.  Even  here 
there  is  a  certain  simihirity,  as  the  action  resembles  that  of 
the  human  arm  grasping  the  end  of  the  wire  in  its  fingers, 
and  carrying  it  round  the  gavel  so  as  to  meet  what  the 
sailors  would  term  the  "standing  parf^  of  the  wire  on  the 
similarity  of  other  sidc  of  the  sheaf.     Brought  into  juxtaposition,  the 

the  seneral  mode  ^  ^  k  i 

of  ronnUig  the  parts  of  the  wirc  are  ginpped  and  twisted  together.    A  mo- 

tion,  usually  of  the  sheaf,  then  brings  the  wire  against  a 
cutter,  which  sevei*s  it,  and  the  sheaf  is  free,  while  the  new 
end  of  the  wire  is  retained  by  the  fingers  of  the  arm,  which 
rises  to  repeat  its  action,  and  the  sheaf  tumbles  off  the  table 

detiSI?^'*'*^*'  *°  ^^  ^  ^^®  ground.    There  are  several  methods  of  making 

the  compression  and  of  obtaining  the  necessary  tension  of 
the  wire,  but  perhaps  the  Walter  A.  Wood  machine  most 
nearly  represents  the  human  mechanism,  inasmuch  as  it  has 
a  left  arm  as  well  as  a  right,  and  both  are  chronically  bent 
as  if  embracing  had  been  their  whole  duty  in  life.  The 
sheaf  is  tightly  held  by  these  while  the  tie  is  made,  without 
severe  tension  on  the  wire. 

a^UStoi^for^y^     The  greatest  diversity  appears  in  the  apparatus  for  tying. 

*"*•  To  cite  them  compaititively  in  a  few  words,  it  may  be  said 

that  in  the  Wood  machine  the  curved  binding-arm  is  ro- 
tated in  a  vertical  plane  at  right  angles  to  the  elevating- 
platform  upon  an  axis  which  continues  in  one  position.  In 
the  McCormick  machine  the  binding-arm  rises  and  fiedls 
while  its  axis  alternately  advances  and  recedes  for  rather 
/'  more  than  the  thickness  of  a  sheaf;  and  in  the  Osborne 

ComiMrison.  machine  the  arm,  supported  from  the  back  instead  of  over 
the  side  of  the  binding-table,  has  a  continuous  rotary  sweep 
or  crane  motion.  In  the  Wood  machine  the  whirl  or  small 
pinion  for  twisting  the  wires  together,  and  also  the  small 
clip  or  shears  for  severing  the  wire,  are  carried  in  the  needle 
end  of  the  binding-arm ;  but  in  the  McCormick  and  the  Os- 
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bomo  machines  these  are  placed  ander  the  table  and  are ^^Bindingrcapcr 
actuated  independently  of  the  arm.  The  exceedingly  in- 
genious though  intricate  appliances  by  which  the  wire  is 
passed  round  the  sheaf-bunch,  held  while  being  twisted,  cut 
asunder,  and  the  free  end  caught  ready  for  passing  round 
the  next  sheaf,  the  contrivances  for  maintaining  the  requi- 
site degree  of  tension  on  the  wire,  and  for  compressing  and 
delivering  sheaves,  cannot  here  be  described  at  length.    A  .  comparison  of 

tho  stzncture  of 

peculiarity  in  Mr.  McCormick's  machine  is  its  use  of  two  tuo  machiiie«. 
spools  of  wire,  the  two  wires  being  cut  after  the  binding  of 
each  sheaf,  and  twisted  together  again  in  readiness  for  the 
next.  The  binding-arm  of  Mr.  Wood's  machine  is  actuated 
by  a  simple  bevel-wheel  movement,  the  to  and-fro  traverse 
of  the  arm  in  Mr.  McCormick's  machine  is  obtained  by  a 
remarkable  endless-chain  motion,  and  the  crane  motion  of 
the  arm  in  the  Osborne  machine  is  given  by  a  peculiar  de- 
vice resembling  the  conical  axial  motion  ot  the  disk  steam- 
engine.    In  the  McCormick  binder  the  binding  apparatus      c.  n.  McCor 

.     ,  .  ^*         /»  1         •  .  mick's  machine. 

18  earned  upon  a  reciprocating  frame  having  a  traverse  mo-  (Figarea  138.139.) 
tion,  inward  and  outward,  imparted  to  it  in  binding  a  sheaf, 
the  binding-wire  being  taken  from  two  spools — each  spool 
having  its  own  peculiar  function  to  perform.  Thus,  at  the 
outward  extremity  of  the  guideway  the  compressing-arms 
are  thrown  open,  one  above  and  the  other  below,  ready  to 
meet  and  compress  the  gavel  on  the  gavelingconcave  the 
moment  they  are  brought  forward  to  it  by  the  inward  tra- 
verse. This  done,  the  binder-arms,  with  the  wires  from  the 
two  spools,  instantly  close,  thereby  surrounding  the  sheaf, 
the  two  wires  being  twisted,  cut  off,  and  held  fast  for  another 
sheaf  during  the  outward  traverse  of  the  binder-frame.  The 
advantages  claimed  by  this  are :  1st.  That  only  half  the  wire 
is  given  off  from  each  spool,  as  compared  with  machines  only 
having  one  spool,  so  that  there  is  less  liability  of  breakage 
or  harm  to  the  wire.  2d.  No  wire  is  given  off  the  lower  spool 
unless  a  sheaf  is  bound,  so  that  no  harm  or  loss  of  time  is 
sustained  should  a  miss  take  place  in  tnriting  by  any  over- 
sight of  the  driver,  starting  of  the  team,  or  otherwise.  3d. 
A  cleaner  and  better  separation  takes  place  of  the  corn  sur- 
rounded by  the  compressor-arm,  and  that  flowing  down  from 
the  elevator — as  the  binder-arms  leave  the  gavelingconcave 
in  their  outward  movement,  thus  allowing  the  corn  to  col- 
lect on  the  concave  for  another  sheaf  without  any  interrup- 
tion. 4th.  Less  power  is  required  to  work  this  reciprocat- 
ing mechanism  than  is  consumed  when  the  sheaf  has  to  he 
squeezed  more  roughly  over  an  equal  distance  by  the  binder- 
arm  against  the  concave.  5th.  The  sheaves  are  more  gently 
9  p  R VOL  5 
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•^  (li8cliarge<l  from  tbe  mactiine,  thas  avoiding  thrashiog,  vben 
the  graiu  is  overripe.  The  traverse  of  the  binder  in  the 
length  of  tbe  sheaf  for  binding  it  in  the  proper  place  ia  very 
easily  effected. 

1'  Mr.  Walter  A,  Wood  has  worked  long  and  successfully 
lo  introduce  tbe  binder,  and  bis  name  is  incffiuseably  writ- 
ten in  the  history  of  the  reaper  enterprise. 


In  the  Walter  A.  Wood  machine  the  arms  are  almost  ho- 
mau  in  their  action,  and  have  a  cnrious  resemblance  to  the 
action  of  a  man  binding  in  the  field.    He  grasps  the  band 
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in  his  right  hand,  and,  stooping  down,  passes  his  bent  right  ^^^ing  reaper 

arm  around  the  sheaf  until  the  band  can  be  grasped  by  the 

left  hand,  when  the  right  hand  is  slipped  back  along  the 

band.    At  this  point,  speaking  of  the  human  binder,  the         waiter  a. 

tension  is  given,  the  part  of  the  band  in  the  left  hand  being  ^(f^J^.^** 

held  fa^t  against  the  sheaf  while  that  in  the  right  is  drawn 

tight,  slipping  against  the  left  hand.    A  round  turn  and  a 

tuck  under  the  standing  part  secure  the  band. 

None  of  the  machines  exhibit  this  action  exactly,  for  this 
reason,  among  others,  that  the  machines  all  deal  with  a  con- 
tinuous length  either  of  wire  or  twine,  while  the  human 
arms  operate  with  a  single  length  for  a  sheaf.  The  iron 
arm,  carrying  the  end  of  the  wire  in  a  hand,  passes  it  around 
the  waist  of  the  sheaf— Ceres,  let  us  say — and  hugs  her  so 
tightly  that  she  swells  at  the  extremities.  The  end  of  the 
wire  having  been  brought  against  the  standing  part  and  the 
two  twisted  together,  the  wire  is  cut  at  a  i)oint  beyond  the 
twist,  and  the  sheaf  is  &ee. 

There  are  several  points  of  difference  in  detail  in  the 
methods  of  passing  the  band  and  making  the  tie,  but  the 
most  imx)ortant  point  is  perhaps  in  the  fact  that  some  de- 
pend for  the  tension  of  the  wire  upon  the  tightness  of  the 
band,  while  another  grasps  the  gavel  in  iron  arms  and  the 
binding  is  done  without  special  strain  upon  the  wire  or  the 
twine. 

The  Osborne  machine  has  a  palpably  different  motion  to   n.  m.  o»bonio'H 

bindmp;-reaper. 

either  of  the  others.  It  is  made  under  the  Gordon  patents  (Figure  md 
and  has  an  upright  post  at  the  rear  of  the  binding-table,  to 
which  the  needle-arm  above  the  table  and  the  twister-arm 
below  the  table  are  attached ;  these  arms  have  coincident 
motion,  one  describing  a  quadrant  beneath  the  table  and 
the  other  sweeping  above  in  correspondence.  The  needle- 
arm  has,  however,  an  upward  and  downward  sweej),  so  as 
in  one  direction  to  traverse  free  of  the  gavel  which  has 
accumulated,  and  in  the  downward  motion  to  carry  down 
the  bight  of  the  wire  to  a  point  of  junction  with  the  end 
which  is  held  at  the  end  of  the  twister-arm  beneath  the 
table. 

The  machine,  in  each  case,  was  drawn  by  two  horses,  and     succewof  the 
the  driver  worked  the  machine  without  assistance.    It  was  flew. 
fully  proved  to  the  satisfaction  of  M.  Teisserenc  de  Bort,     m.  Teiworenc 
the  Minister  of  Agriculture  and  Commerce,  and  M.  Eugene    M.EagAnoTu- 
Tisserand,  the  Inspector-General  of  Agriculture  of  France,  ■®'*"^ 
who  followed  each  of  the  machines  in  company  with  the 
writer,  the  American  juror  of  the  class,  that  the  binding- 
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^^"w«P"  reaper  was  a  perfect  sacceas,  and  that  a  machiae  with  merely 
a  driver  was  competent  to  go  into  a  field  and  cat  it  all  down, 
leaving  it  in  bound  sbeaves,  without  any  fiirtber  assistance. 


Aiii^niUnce  M  The  Rtteudanco  at  the  trials  was  \  ery  large,  FreDch  and 
foreign  commissioaers,  members  of  the  jnr^,  conimitteea 
fVom  national  and  departmental  societies  of  agncultnre, 
exhibitors,  and  nnofflcial  spectators     In  tiie  eveniug  a  ban- 
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quet  was  given  in  a  tent  on  the  grounds  by  M.  Patinot,  the  ^^ndingreaper 
Pr6fet  of  the  department  Seine-et-Marne^  in  whose  jarisdic-    M-Patinot. 
tion  the  trials  had  taken  x)lace,  and  M.  Teisserenc  de  Bort 
toasted  the  successful  competitors. 

Three  days  afterward,  the  25th,  the  trial  on  the  three 
reaper-binders  and  also  on  the  reapers  and  mowers  was 
renewed,  in  order  to  test  them  dyDamometrically. 

Bynamometrical  trials.  Dynamometn 

The  dynamometrical  trials  were  under  the  care  of  a  special 
committee,  of  which  M.  Tresca^te,  of  the  Conservatoire  des    ^Tresca^. 
Arts  et  MiiierSj  was  the  chief,  and  the  American  juror,  the 
writer  of  this  report,  a  member. 

Three  trials  with  each  machine  were  had :  three^'^iii^St 

1.  Bunning  and  cutting  in  the  grain  in  regular  order.        conditions. 

2.  Bunning  upon  the  ground  not  in  grain,  the  cutting  and 
binding  apparatus  in  gear  but  the  wire  removed. 

3.  Bunning  upon  the  ground,  the  cutting  and  binding 
apparatus  not  in  gear. 

The  results  of  the  dynamometrical  tests  and  the  propor-      Table,  pagej 
tions,  weights,  and  prices  of  the  machines  are  shown  in  the 
table  annexed,  as  well  as  those  of  one  of  the  sweep-rakes 
and  four  of  the  mowers,  which  were  tested  the  same  day, 
the  25th. 

It  was  much  i-egretted  by  the  jury  that  time  did  not  per-  Teste  of  some 
mit  similar  testing  of  some  other  machines,  especially  thefon^vantoftime. 
Champion  single-wheel  sweep-rake  reaper  which,  like  the 
Johnston  sweep-rake  machine,  did  such  excellent  work  in 
grain  which  was  as  flat  as  if  it  had  been  rolled,  and  which 
the  farmer  owning  the  crop  said  it  was  absolutely  impossi- 
ble to  cut  with  any  machine. 
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(ri^r**"' "'^^^  ^"^  Aiiltuian  binder  has  a  binding  apparatas  approxi- 
chim""""'"  "'  ™''^*''y  tl"*  ssme  ii8  the  Osborne,  both  being  coder  the  Gor- 
don patents,  and  iniivb  regret  was  expressed  at  tbe  acci- 
dental breakage  wbicli  rendered  it  hors  concoura. 
WiMd  dmiWdT"  ^^'illiani  Anson  Wood  had  also  a  wire-binder  of  the  Oartis 
])atCDt,  but  the  maobine,  though  binding  sheaves  iu  the 
building,  was  not  in  lit  onler  for  tbe  field. 


,n     The  striug-bincler  of  the  Jobiiston  ^Ia^^•e8ter  Company 
makes  a  regular  overhand  knot,  tbe  doubled  string  being 
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given  a  round  turn  and  rove  through  like  the  knot  in  a  ^^^nding-reaper 

whip-lash.  JphMton  Har- 

The  binding-arm  has  a  traversing,  horizontal  and  verti- str^g-bmdet. 
cal,  motion,  at  one  side  of  the  table.  When  the  grain  is  fed 
over  from  the  reaper,  the  binding-arm  is  at  the  extremity 
of  its  outward  travel.  The  string  is  threaded  from  a  reel 
supply  carried  on  the  binding-arm  through  the  bill  of  the 
latter,  and  gripped  in  a  clip  below  the  table.  When  the 
grain  comes  on  to  the  binding- table,  the  binding-arm  is 
traversed  forward  and  embraces  the  gavel  with  the  string, 
which  is  then  carried  down  to  the  gripping-clip  below  the 
table,  where  the  other  end  is  already  attached.  The  knot- 
ting-shuttle  then  comes  forward  with  a  spiral  twist,  which 
l)ulls  the  loop  through  with  a  perfect  overhand  knot,  cuts 
the  string  behind  the  knot,  and  regrips  the  string.  The 
arm  then  travels  back  to  the  outside  of  the  table,  delivers 
the  sheaf,  and  rises  ready  for  the  next  one.  This  motion  is  Description  and 
very  ingenious.  The  alternate  traverse  of  the  binding-arm  Son^  ^  ^^  * 
is  effected  by  means  of  a  semi-toothed  bevel-wheel  with  one- 
half  face  blank.  This  has  a  spur-gearing  at  its  circumfer- 
ence. The  main  driving-wheel  is  well  situated  for  receiving 
the  principal  weight  of  the  machine,  and  gives  an  excellent 
balance.  The  machine  has  a  carrying-wheel  forward  and 
another  at  the  extremity  of  the  cuttingtray.  A  gearing 
direct  irom  the  main  driving-wheel  impels  the  ci|tter-bar  by 
means  of  the  rocking-bar,  which  is  pivoted  under  the  middle 
of  the  sheaf-tray,  and  then  takes  hold  of  the  cutter-bar  in 
the  center.  A  band  from  the  circumference  of  the  driving- 
disk  works  the  elevating  apparatus,  which  is  of  the  usual 
finger-hook  system.  A  chain-gearing  drives  the  back 
counter-shaft,  which  operates  the  binding-arm.  Suitable 
levers  and  treadles  are  placed  near  the  driver,  so  that  he 
can  adjust  the  machine  as  he  wishes.  He  can  traverse  the 
binding-tray  over  by  means  of  a  hand- wheel,  so  as  to  adapt 
the  machine  to  any  length  of  straw.  A  foot-trip  enables 
him  to  stop  the  action  of  the  binding-arm  at  pleasure,  and 
thus  hold  up  in  thin  places  or  around  headlands,  or,  by  a 
handle  placed  conveniently,  he  can  throw  the  machine  out 
of  action  entirely. 

Nealtfs  English  string-binder,  shown  by  Ingrey  in  the  Neaio'sEngiuu 
English  annex,  was  apparently  never  worked  in  the  pres- 
ence of  parties  who  were  supposed  to  know  anything  on  the 
subject.  It  was  stated  to  make  a  reef-knot.  The  method 
of  delivering  the  cut  grain  to  the  secondary  table  where 
it  was  grasped  by  the  binding-arm  was  very  imperfect,  and 
the  whole  afEsdr  is  very  unpromising. 


L'NIVEBSAL    EXPOSITION   AT   PARIS,   1878. 

'f  Landelle's  wire-ltindiag  machine  bas  been  already  referred 
"to  as  iiiviBible.  From  deBcriptioii  it  appears  to  be  drawn 
by  ono  horse  alongside  of  the  swath,  the  f^raiu  ascending  a 
slightly  inclined  platform  into  the  loop  of  the  wire,  wheo  a 
swinging  ami  conducts  the  wire  arounil  it,  brings  the  parts 
of  the  wire  in  contact,  bo  that  they  may  be  twisted  together 
and  the  wire  cut.  The  end  is  left  in  a  iiair  of  grippers  and 
the  ami  ascends. 

The  machine  is  intended  to  follow  the  reaper,  to  bind 
larger  or  smaller  sheaves  with  a  tightness  superior  to  the 
ordinary  hand  work,  and  at  siicli  distance  from  the  foot  of 
the  sheaf  as  may  suit  the  length  of  straw. 
•  The  English  reaping-binder  of  Messrs.  Howard  &  Son 
operates  witli  wire,  and  is  founded  upon  the  Locke  princi- 
jile  adopted  by  Mr.  Walter  A.  Wood  in  his  very  snccessfiil 
machine. 

Sheaf-bands. 

Two  French  hand-binds  were  shown  in  the  Eximsition 
annex  ot^  tlie  Qnai  d'Orsuy.  Fig.  143  is  a  means  of  strain- 
ing the  string-band  around  the  sheaf  by  means  of  a  stick. 


Fig.  IW— Bindinj-sHct, 
Hinil  binding- 

'"'''-  The  band  is  eoniiwsed  of  two  coiils  knotted  together, 

forming  loops.  The  point  of  the  tool  ( Fig.  143)  is  introdnced 
through  a  loop  at  or  near  one  end,  aii<l  is  thnist  as  &r  as 
the  handle  ])crmits.  The  band  being  placed  around  the 
sheaf,  the  point  of  the  tool  is  tlirust  through  such  one  of 
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the  other  loops  as  will  give  the  tightness  to  the  band,  and ^^Bindingreaper 
the  handle  end  of  the  tool  is  then  carried  over,  describing 
an  arc  upon  the  point  which  is  in  the  sheaf;  the  loop  slips 
down  from  the  handle  to  the  point  end,  and  the  loop  caught 
in  the  notch  is  then  drawn  through  the  loop  on  the  stick, 
and  the  latter  is  withdrawn,  allowing  the  knot  drawn    nana  bindins- 
through  to  catch  in  the  loop,  where  it  is  held  by  the  expan-* 
sion  of  the  sheaf.    Tiie  cords  are  5^  long,  and  the  price  is,  ac- 
cording to  size,  from  $5.32  to  $7.00  per  1,000. 

In  the  French  section  were  shown  various  attempts  to 
obviate  the  use  of  the  bunch  of  straw  taken  from  the  sheaf 
to  form  a  band.    One  man  proposes  to  use  the  bark  peeled  barked bom***n 
from  osiers,  two  or  three  twisted  together;  these  are  sold  Barings  for  umis. 
very  cheap.     Another  has  cheap  hemi>en  strings  cut  to 
length  and  sold  in  bundles  of  one  thousand  each. 

it  is  estimated  that  the  annual  crop  of  France  is  about  ^,ie5*'*J5Jj®  ^ 
4,000,000,000  sheaves  of  grain,  and  that  50  straw  bands  \^^  *°  "^^^ 
contain  one  franc's  worth  of  grain,  the  whole  representing 
80,000,000  fr.,  most  of  which  is  lost  by  shelling  out  on  to 
the  ground  or  mOdewing  under  the  band.  Add  to  this  the 
loss  of  time  in  making  and  applying,  and  the  injury  to  the 
grain  in  the  size  of  the  band,  which  causes  dampness  to  the 
sheaf.  The  figures  seem  formidable,  and  the  automatique 
band  is  presented  to  solve  the  difficulty.  The  estimate  is 
French,  and  in  the  interest  of  the  hempen- band  sellers ;  it  is 
probably  somewhat  exaggerated. 

One  grain-band  exhibited  has  a  string  attached  to  a  block,  |^|^J2^i^*^ 
and  after  passing  around  the  sheaf  rove  through  a  ring. 
The  mode  of  using  it  is  evident 
from  the  engraving  (Fig.  1 44) ; 
the  wooden  block  being  held 
in  one  hand,  one  knee  of  the 
operator  is  placed  uiK)n  the 
sheaf  to  compress  it,  while  the 
other  hand  draws  the  cord 

through  thering.     Theexpan-  ^^^-  144.-L«i)/>«ren(^.  automatic  tie. 

sion  of  the  sheaf  pinches  the  cord  between  the  ring  and  the 
block,  and  makes  a  perfectly  tight  fastening.  The  coi'd  and 
block  are  treated  with  tar,  and  are  smoked  to  render  them 
indestructible  by  humidity  and  noxious  to  insects,  rats,  and 
lizards. 

The  price  is  70  fr.  ($14)  per  1,000,  6'  long. 

Beference  was  made  in  page  14  to  the  action  of  the    .    The»peciiii 

-*■    ^  prizes  for  sacoeM 

Minister  of  Public  Instruction  in  placing  12  objects  of  artln*'*®*®^- 
at  the  disposal  of  the  Committee  on  Field  Trials  to  reward 
exceptional  merit  which  they  might  find  in  the  competing 


^) 
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f rte?^*"^ '^'"^^  machines.    These  rewards  were  independent  of  the  regular 

Exposition  prizes,  and  for  "exceptional"  merits  which  term 
was  held  to  embrace  novelty. 
Awardstobind-     In  consequcnce  of  this,  each  of  the  three  bindini^-reapers 

sweep  rako  luji-  rcccived  a  spccial  award,  and  two  other  harvesters  whose 

clllD6ft 

work  wa^  so  extraordinary  in  fallen  grain  and  meritorioas 
in  construction,  that  they  were  held  to  be  equally  worthy  of 
the  award. 

It  was  not  intended  to  classify  the  machines  by  the  re- 
spective values  of  the  prizes,  and  all  of  them  were  alike — 
Sevres  vases  valued  at  1,000  fr.  each. 

Many  other  excellent  machines  doing  good  work,  but  not 
Value  of  vases,  beyond  the  ordinary  run  of  superior  implements  of  their 
class,  were  not  included  in  these  special  awards. 

Disposition  of  the  ohjets  Wart, 

Disposition  of     Of  the  12  ohjets  (Part  placed  at  the  disposal  of  the  com- 
thiobjetsdart.    ,^j^j^^^  ;|^^  were  awarded,  one  to  each  of  the  following  con- 
testants : 

Tho  succ^sful  Cyras  H.  McCormick  * Chicago,  III Bindiug-rcaper. 

competitors.        Walter  A.  Wood  t IIoosLck  Palls,  N.  Y  . .  BindiDg-reaper. 

D.  M.  Osborne  &  Co Aubnru,  N.  Y Binding-reaper. 

Johnston  Harvester    Co  .  Brockport,  N.  Y Harvesters. 

Warder,   Mitchell,   &  Co., 

'*  Champion  " Springfield,  Ohio Harvesters. 

.Vlbaret  «fe  Co Rantigny,  France Agricultural    i  m  p  1  e- 

ments. 

DiHTc  «fe  Co Molino,  III Gang-plow. 

Meixmoron  do  Doinba^le.  ..Nancy,  France Gang-plow. 

Avcling  &  Porter Rochester,  England. . Steam-plow. 

8.  Filter  (exhibitor) Paris,  France Hay-press. 

De<lerick  &  Co Albany,  N.  Y Hay-press. 

Tho  number     It  woulcl  bc  invidious  to  lavish  words  on  the  subject  of 
S"im?ntore.^'^  the  proportion  which  American  exhibitors  obtained  of  these 

prizes ;  the  number  awarded  to  America  speaks  for  itself. 
It  may,  however,  be  added,  for  a  full  appreciation  of  the 
matter,  that  the  tenth  on  the  list  was  awarded  to  the  French 
exhibitor  of  tho  Dodge  hay-press,  an  American  invention^ 
as  was  freely  stated  by  M.  Filter,  who  exhibited  it. 

**  Mr.  Cynis  Hall  McCormick  was  also  made  officer  of  the  Liegioii  of 
Honor,  and  elected  a  corresponding  member  of  the  Academy  of  Sci- 
ences, Institute  of  France. 

Mr.  Walter  A.  Wood  was  also  made  officer  of  the  Legion  of  Honor. 


REAPING  MAOHINSB, 


Rtaping-ma- 
ehinu  tnaU. 


Eeaping  machines,  simple  and  combined  (that  is,  those  for 
simply  reaping,  and  those  capable  of  being  used  either  as 
reapers  or  mowers),  were  shown  by  exhibitors  of  five  nations. 

The  work  with  these  machines  took  place  at  Marmout  on ,,   The  floia  of 

Mftrmonts     page 

the  same  day  with  the  binding-reapers  justdescribed.  Five  120. 
fields  of  wheat  were  appropriated  to  this  work.  [See  map 
opposite  page  120.]  The  condition  of  the  grain  varied 
very  much  in  the  different  fields,  and  in-  difierent  parts  of 
the  same  field.  Places  were  drawn  by  lot,  and  the  lot  in 
some  cases  sent  machines  into  down  grain  or  into  heavy 
grain,  with  which  they  were  entirely  unable  to  cope,  and  a 
few  machines  were  soon  hors  de  combatj  and  practically 
withdrawn,  as  they  ceased  to  work. 

It  has  been  a  common  remark  in  Europe  that  the  stand-     American  ma- 
ing  grain  of  America,  grown  on  the  low-culture  system,  and  oveifthe  heaviest 
but  light  on  the  ground,  might  readily  be  cut  with  Ameri-  ^^^*' 
can  machines,  but  for  the  heavy  grain  of  the  more  highly 
cultivated  European  farms  machines  would  require  to  be 
specially  constructed. 

The  chance  of  the  lot  sent  some  of  our  American  machines 
into  the  flattest  of  the  heavy  wheat,  which  had  been  swept 
down  by  a  storm  after  the  heads  were  filled,  and  the  result  of 
the  cutting  only  added  to  the  surprise  at  the  efficiency  of 
the  machines. 


List  of  entries. 

Of  simple  reapers  and  combined  reapers   and  mowers 
the  following  entered  the  lists : 


List  of  entries. 


I 
2 


3  to 


0 

7 

8  to  11 

12 

18 

14 

1ft 

16,17 

18,19 

21,22 

23 


Burgess  Sc  Key    .... 
Harrison,  Mocgreeor, 

Sc  Co. 

Homsby  &  Sons 

Picksley  &  Sims 

Samuelson  &  Co 

John  Watson 

Green  Bros. 

William  Anson  Wood . 

Anltman  &  Co 

Johnston  Harvester  . 

Co. 
D.  M.  Osbomo  Sc  Co.. 

Walter  A.  Wood 

Warder,  Kltchell,  & 
Co. 


Nation. 


ill 


§•3 


London,  Great  Britain  . . 
Mimohester,  Great  Bri- 
tain. 
Grantham,  Great  Britain 
Leigh,  Great  Britain  . . . 
Banbury,  Great  Britain . 

Arr,  Canada     

Waterford,  Canada 

Albany,  United  States  . . 
Canton,  Ohio,  U.  S ! 

I  Brockport,  N.  Y.,  U.  S.  | 

Auburn,  N.  Y.,  U.  8  

Hoosiclc  FallH,  N.  Y. ,  U.  S. 

Springaeld,  Ohio,  U.  S. . . ' 


1.  Simple . 
. ...  ..do  . .. 

4.  Simple. 
1.  Simple 
4.  Simple . 

1.  Simple . 
do  ... 

do  ... 

■  ■•■••  Uv   ■  •  ■ 

2.  Simple  i 
do  . . . 


Withdrawn. 
Do. 


I 


..do    } 
1.  Simple . 


Do. 

Do. 

Do. 
G,20. 
G,19. 
G.24. 
G.2». 
0,14. 
A,  3. 
E,17. 
J.  27. 
J,  29. 
A.  5. 


I 


141 


142 
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Zitt  of  e»Me* — (cou tinned). 


W    Aliunt  tL  Co . 


i  I" 


Tanovix,  RuuU  .. 


■  t              ,j'f 

I>,Sli*.  0-l«™e  &  Cn     Anboni,  N.  T..  II.  S 

WiinU-r.  Mi(.>L,-l1.  t    SprluKlleld,  Ohio,  T.  S. . 

1.  (Jomblned   A.i. 

...do C.l». 

SMeinUyBowi     ^^  woiikl  tiikc  too  loDg  to  foUow  tlie  fortuues  of  all  the 
J^Jl^ '*"""" i list r II men ts,  aud  it  would  appear  in\idiou8  to  cite  the  fiul- 


FiG.  143. — Johiitloii   ffarvetler  Company'i  alnrjle-vlieel  urefp-ralct  nnprr. 


iireH,  which  n-ere  not  many.    Two  machines  did  especially 
good  work  in  lieavy  lodged  grain,  and  qittte  a  iininber  did 
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good  service  iu  standing  grain.    Some  of  the  latter  failed, 
as  uiiglit  be  expected,  in  fikllen  and  curled  spota. 

Bj  tlie  terms  of  tlie  order  of  tbe  Minister  of  Agriculture 
aud  Commerce,  the  objett  d!art  were  to  be  bestowed  upou 
machines  wbicli  manifeKted  "  exceptional  merit "  in  the 
trials,  and  not  for  merely  good  or  even  excellent  work  un- 
der onliimry  circumstances.  It  is  uot,  therefore,  saying  too  wi 
mncli  when  it  is  stated  that  the  apparently  unfortunate  lot 
of  some  of  the  machines  in  having  to  deal  with  down  grain 
tcndeil,  under  the  conditions  of  their  entire  success,  to  give 
them  an  exceptional  approbation. 


"  Campion")  Bwetjt-rate 


The  single-wheel  sweep-rake  reapers  of  the  Johnston  ^j^^]^"^"-  mii- 
Harvester  Company,  of  Lockport,  S.  Y.,  and  of  Warder,    \vhttrfey'«  nio. 
Mitchell,  &  Co.  ("Champion"),  of  Springfield,  Ohio,  were "ko reapw. 
both  highly  approved  for  their  iwrformances,  and  were  se- 
lected for  the  dynamomctrical  trials  which  were  to  take  place 
on  a  future  day,  and  which  were  held  on  the  25th  of  July. 
The  table  showing  the  resnlts  of  the  tests  i^  on  pages       nTmnnomrt. 
134, 135,  and  it  may  bo  added  that  the  time  required  on  that  lii^'m*'"'  '"^' 
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chin^nSSS!''^'^  day  for  making  the  series  of  trials^  three  teste  under  differ- 
ent conditions  with  each  of  eight  machines,  unfortunately 
prevented  the  inclusion  of  the  ^'  Champion"  reaper. 

The  machines  mentioned,  of  which  cute  are  given  on 
pages  142, 143,  are  so  familiar  to  all  acquainted  with  the  con- 
struction or  operation  of  implemente  of  this  class  that  there 
is  no  need  to  occupy  space  in  detailed  description. 

COT<mionof  tho  The  grain  in  field  A  (see  map  opposite  page  120),  where 
the  two  machines  in  question,  and  some  others,  worked, 
was  much  of  it  as  flat  as  if  a  roller  had  passed  over  it,  and 
great  wonder  was  expressed  at  the  manner  in  which  the 
work  was  performed.  The  farmer  upon  whose  grain  the 
machine  was  to  operate  had  previously  remarked  that  he 
would  agree  to  ^<  eat  any  machiue  which  could  cut  grain  in 
such  a  condition,"  but  it  was  done  in  very  clean  order,  and 
the  threat  was  not  carried  out. 
Miller's '•Back-     The  Only  novclty  in  the  way  of  rakes — ^that  is  to  say, 

*^*       ^      *  which  seemed  to  be  a  novelty  to  people  generally  in  France, 

though  well  known  in  America — was  Miller's  Buckeye  table- 
rake,  which  was  also  shown  at  Vienna  in  1873.  This  table- 
rake  aud  the  dropper  were  the  only  variations  from  the 
sweep-rake  now  so  general  in  Europe  as  well  as  in  America. 
Work  of  many     Tlic  work  of  many  other  machines  was  very  satisfactory, 

verysatS&cto^'!  and   the  approval  is  manifest  in  the  high-grade   medals 

which  they  received  from  the  Exposition  jury.  The  test 
was  made  to  enable  the  jury  to  determine  by  something  more 
conclusive  than  merely  viewing  the  machines  in  tbe  build- 
ings on  the  Champ  de  Mars,  but  as  the  machines  are  numer- 
ous and  in  general  pretty  well  known,  it  is  not  thought  nec- 
essary to  give  engravings  of  each. 
Resrets  at  the     It  probably  occurrcd  to  many  other  members  of  the  jury, 

Brituhmachines*  as  it  did  to  the  Writer,  to  wonder  why  some  of  the  excellent 

English  machines  were  withdrawn  from  the  competition 
after  enteiiug  upon  the  roll. 
This  feeling  was  particularly  expressed  when  viewing  the 
Hornaby  &  reaping  and  mowing  machines  of  Hornsby  &  Sons,  of  Gran- 

**"•'  tliam,  England.    Their  machines  were  remarkably  well  de- 

signed and  superbly  finished,  real  works  of  art,  and  should 
by  all  means  have  been  worked  at  the  competitive  trials. 

The  firm  is  on  the  alert.,  and  states  the  following  advan- 
tages as  among  their  special  improvemente  for  1878 : 

reapinsma-     **  New  spring-slide  for  holding  the  connecting-rod  in  the  knife,  in- 
chineii.  stead  of  the  small  bolt  and  nut,  doing  away  with  all  loose  parts  con- 

ment^    niprovo-  ^j^j^^jj  with  the  knife  and  with  the  need  for  using  a  spanner. 

*'  Improved  leverage  for  raising  the  cutt«r-bar,  much  lighter  in  the 
lift  than  formerly. 
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"The  conoecting-Tod  is  mnch  improved,  being  made  oonsidentbly        Ri^ng-tmi- 
stronger  and  more  dnrable. 

"  The  crank-pin  Is  rendered  easy  of  access,  the  unsorewtng  of  &  ain- 
gle  nut  in  /ront  of  the  orank-plate  setting  the  rod  at  liberty. 

"The  in-and-ont'Of-gear-lever  is  now  worked  by  a  slight  movement  HonubyiBoua. 
of  the  driver'B  foot,  without  need  for  him  to  leave  hia  seat 

"  The  fingor-bar  is  hinged,  so  aa  to  be  conveniently  turned  up  for 
traveling,  and,  whea  turned  np,  is  retained  by  a  sphug-catch. 


"  The  finger-bar  caobe  raiaod  to  pass  over  the  swathes.  The  aide 
draught  ia  overcome,  and  the  weight  of  the  pole  taken  off  the  homes' 
necks.  All  nuts  are  locked,  to  prevent  them  shaking  loose.  An  en- 
tirely new  pattern  of  frame,  which  ia8tronger,liKbter,  and  morednrable 
than  hitherto.  The  cDtting'1)ar  is  brought  more  in  a  line  with  the  axle 
of  the  load-wheel  than  before,  mo  as  to  ride  more  easily  over  inequali- 
tiee  of  land.  A  new  pattern  of  douhle-plated  fingers,  which  allow  all 
dirt  to  pass  away  without  liability  to  clog  the  knives.  Efficient  oiling 
appliancee  to  all  hoariogs.  In  the  combined  machine  the  inconven- 
ience of  changing  the  pale-plat«  ia  now  done  away  with,  aa  no  addi- 
10  P  E TOL  6 
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,  ^^"''■"o-  tional  pole-plato  ii  required.    The  necesaar    change  of  poaition  la  «f 
""  fected  by  Hiiding  the  polo-plate  uloag  the  patent  bar  provided  tot  tbmt 

pnrpORo,  and  the  alteration  is  easily  and  quickly  mads. 

"Ad  arnuigeineDt  by  which  the  driver,  without  leaving  bis  aeat,  hw 
complete  coulrol  over  the  rakes,  and  can  cause  them  to  deliver  the  out 
crop  lying  on  the  platform  or  pass  over,  leaving  it  untouched,  to  make 
Hansb;  t.  a  larger  sheaf  for  delivery  tiy  the  following  or  any  other  rake.     The 


o  enable  the  machine  to  deliver  sheavea 


^^[j^'5'**'"  purpose  of  this  orrangeiiii 
(rigore  U7.)  of  equal  size,  tliougb  the  crop  may  bu  of  unequal  density.  The  appa- 
ratus by  which  the  rakes  are  controlled  is  rimple  and  requires  little 
eupen'ieion  on  the  port  of  the  man  in  charge  of  the  machine,  being 
provided  nith  ft  register-bar,  so  that  any  number  of  the  rakee  defied 
become  automatic  without  the  intervention  of  the  driver's  foot  aa  each 
■e  rake  passes." 


J.  &  F. 


It  will  readily  occur  to  one  familiar  with  our  own  ma- 
chines that  some  of  the  cit«(l  iniprovemeDts  have  been 
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adopted  in  the  United  States  for  some  time  past.    The ^j^^^"*"* 
improvemetits  specified,  as  tliose  of  1878,  indicate  tbe  cur- 
lent  condition  of  the  manufacture  of  harvesting  machines 
in  EDglani:,  by  the  enterprising  and  honorable  firm   of 
Homsby  &  Sons. 

The  combined  macliines,  l-liorse  reapers  and  mowers  for 
one  and  two  horses,  have  equal  excellence. 

The  machines  made  by  J.  &  F.   Howard,  of  Bedford,  ^^g*  ^,«^' 
England,  arc  also  of  high  merit    Those  of  Samuelson  &J^|^^*'''^' 
Co.,  of  Banbury,  struck  the  writer  as  probably  abundantly    (fignreiw.) 
strong  enough  for  honest  work,  but  heavy  and  ungraceful. 

Seen  anj'where,  in  the  exhibit  of  any  nation,  the  reaper 
13  essentially  American.  The  history  has  several  times 
been  written,  and  of  course  each  nation  forces  its  own  heroes 
forward.  National  prido blinds  even  philosophers;  witness 
Arago's  absurd  laudation  of  l>e  Caus^  and  his  /euilleUm  of 
the  "  Madman  of  Bicfitre." 


Fio.  Ud.—Cutnming't  dropper  (AwmA). 

This  is  no  place  to  enter  upon  lengthy  general  discussion,    ^T'*^"^ 
but  i  propoa  of  the  subject — reapers — the  result  of  a  careful  ^J^S   7''*:? 
comparison  of  the  French  reapers  will  serve  to  point  the«°- 
moral. 

There  were  ten  French  exhibitors  of  harvesters  at  the 
Exposition,  as  follows: 

1.  Liot,  of  Rouen.  tt^f"""  "^*^ 

2.  Albaret,  of  Lianconrt  {Oise). 
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ckin?S&"^     3-  I^imare,  of  Fecamp. 
j^^ronc^exhib.     4,  Cumming,  of  Orleans  (Fig.  149). 

5.  Hurta,  of  Nangis. 

6.  Pinet,  of  AbUly. 

7.  Hidien,  of  Ch^teauroox. 

8.  Benardy  of  Nantes.    (Mower  only.) 

9.  Palente,  of  Blangy-les- Arras. 
10.  Laelier^  of  Soissons. 

pofaSs  to'*'^  ***'  The  comparison  following  will  apply  in  general  to  En- 
glish machines  also,  and  it  is  unnecessary  to  travel  fieather, 
for  beyond  the  countries  mentioned  there  is  no  oompetition 
worth  mentioning.  No  reapers  were  shown  from  Spain, 
Portugal,  Eussia,  Austiia-Hungary,  Switzerland,  Belgium, 
or  Holland. 

The  machines,  then,  are  strictly  on  American  models. 

AU  the  machines — ^reapers  and  mowers — ^have  the  hori- 
zontal straight  cutter- bar  x>rojecting  into  the  grain,  the  knife 
with  triangular  sections  reciprocated  horizontally  in  slotted 
guards  by  pitman  and  gear  connection  with  the  ground- 
wheel  of  the  carriage. 

Then,  again,  every  one  of  them  has  a  frame  hinged  di- 
rectly to  the  axle  of  the  carriage,  or  intermediately,  to  allow 
of  the  vertical  adjustment  of  the  height  of  cut. 

Every  one  has  a  divider  in  the  grain  and  a  gathering- 
board  at  the  caniageside  end  of  the  finger-bar. 
the  French  and     Ever\'  reaper  in  the  French  section  has  a  set  of  revolving 

American    reap*  •/  «r  o 

era  exhibited,     swecp-rakcs,  Controlled  by  the  Johnston  double  cam  and 

switch.    Each  one  of  them  has  also  its  adjustments  by  means 
of  levers. 

A  number  of  the  machines  have  the  complete  four  adjust- 
ments, namely : 

1.  For  raising  the  cutter  to  regulate  the  height  of  cut. 

2.  For  giving  more  or  less  pitch  to  the  guards  relatively 
to  the  ground. 

3.  For  operating  the  switch  of  the  rake-cam. 

4.  For  throwing  in  and  out  of  gear  with  the  drive-wheelfi. 
All  the  machines  have  the  last  mentioned. 

Nos.  1, 3, 6,  and  7  of  the  list  of  firms  have  all  the  four  ad- 
justments. 

Uf  the  other  features  of  the  machines  it  may  be  mentioned 
that  they  are  all  right-hand  cut,  turning  ^^  gee,"  as  we  should 
say,  though  I  own  it  is  impossible  to  give  an  idea  of  the 
sounds  which  a  French  driver  utters. 

Of  the  reapers,  Nos.  1, 3, 9, 10  are  two- wheeled  machines. 
The  others  (except  8,  which  is  a  mower)  are  single-wheeled. 

Nos.  1,  2,  3,  6,  9,  10  are  hind  cut ;  Nos.  4,  5,  7,  middle 
cut ;  that  is,  even  with  the  main  axle. 


irti 
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Tho  seats  are  nearly  all  well  over  to  the  near  (left)  side  of rtiiu'wSb'''** 
the  machine,  and  iu  some  cases  the  driver's  perch  is  oa  a 
hinged  firame  extending  away  out  beyond  the  drive-wheel, 
and  serving  as  a  partial  coanterbalance.  The  hinged  seats 
are  in  Nos.  4,  5,  7.  No.  2,  the  "  Pera^v^rante,"  lias  a  seat 
forward  on  the  tongue  between  the  horses. 

No.  4  has  a  dropper,  which  was  first  invented  by  Ogle,  in       comtAruou 
England,  in  1823,  but  never  came  to  anything.    This  wastbe  ^ch  ud 
really  a  remarkable  invention,  as  it  had  a.  reciprocating  knife-  en  si^ted?*'^ 
bar  drawn  by  horses  in  advance,  cutter-bar  projecting  at 
the  side,  a  reel  to  gather  the  grain  to  the  knife,  and  a  grain- 
platform  which  tilted  to  discharge  the  gavel.    If  it  had  only 
been  better  built  and  better  appreciated,  what  a  different 
history  the  reaper  might  have  had!     It  was  stillborn. 

No.  4  (Fig.  149)  had  also — what  I  noticed  among  some  En- 
glish droppers — a  second  seat  on  the  carriage  for  the  raker. 
In  some  parts  of  the  United  States  we  do  not  consider  a 
raker  necessary  with  machines  of  this  class.  Tho  slats  of 
their  droppers  are  about  three  inches  wide,  and  with  inter- 
vals between  them  less  than  their  width.  This  may  account 
for  tho  need  of  a  man  to  rake  off.  With  us  the  slats  are 
narrower,  and  when  the  dropper  fells  the  heads  of  the  grain 
catch  in  the  stubble,  and  the  gavel  drags  off  easily  and  in 
good  order.  I  notice,  however,  one  American  dropper  with 
a  raker's  seat  and  rake.  Cumming's  machines  are  much 
above  the  average  of  the  French. 


FlO  150— WalterA    JVood'i  nngU-hone  reaper. 

Single-horse  reapers  were  exhibited  by  several  firms,  theHonubj  *  8< 
best  being  by  Walter  A.  Wood,  of  the  United  States,  and 
by  Homsby  &  Sons,  of  England. 


The  mowers  worked  in  a  SOacre  field  of  Incern,  near  the 
headquarters  tent  (see  map  opposite  page  120)  set  up  for 
the  general  management  and  for  refreshmente.  The  lucem 
was  a  second  crop,  and  thongh  not  Tery  light  was  so  open  in 
its  growth  as  not  to  afford  so  severe  a  test  as  close  grass 
with  a  woolly  bottom.  It  is  therefore  ueedless  to  say  that 
most  of  the  machines  worked  satisfactorily  and  no  excep- 
tion could  be  taken.  There  were,  however,  some  differences 
in  the  quality  of  the  work  and  %'ery  great  differences  in  the 
workmanship  of  the  machines  and  in  their  mechanical  de- 
sign and  constmctiou. 
wDf    The  mowers  entered  for  the  trials  were  as  follows: 


HiuTlaon.Uiu'G»eor&Co.  Muchnler,  Orenl 

.Tobn  Witwin  -Ayr,  Uiiiads  

UuTBuby  t  Son.  I---         ^       ._ 


.  ilcT.  Mltcbirll,  S 

AtlonldE^Ca 

'  Ciinimiiig 


BrlUin... 

SlinwBbury,  Gml  DriUln.. 

Lt-lRb.  Or«at  Britain 

Buliury,  Umc  BrlUIn 

Albuiy.  K.  T..  Unltfd  SUIca 
CUDtou.  Ohio,  VulMl  SuiM, 
Bnickport,  X.T.,Unlt«l  SUt„ 
CbK»t(<>.  ill-iP>>llrdSuitM  ..  i 
Anbnm,  N.  T.,  UnltwISUtea. 
Hooali-k  Vmlln,  ».  T.,  V.  - 
S|irinBlli-Id.  Ohio,  U.S.. 
Rinll^v,  Fruue  ...... 

Orlriiu«.  t~Tmiice 

SiMine^  Fninre 


[BritHn.. 


AHIIy.  FnncF. 
CbAt^nmux,  Fimnce  .. 

l^olll.^^  Fiimcc 


Fio.  Ihl.—  WkiUks'i  "A'wp  CkaMpion' 


WarOer,  Mitdull,  f  Co. 


Aswas  remarked  in  regard  to  reaping  machines,  the  wealtli 
of  the  show  in  mowers  was  so  great  that  no  detailed  descrip- 
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tion  can  be  given  even  of  those  the  work  of  wliich  was  un- chitJ^Mi^ ^^^ 
impeachable. 

The  most  novel  feature  in  the  mowers  exhibited  in  Paris 
was  the  working  movement  of  the  "New  Champion''  mower 
shown  by  Warder,  Mitchell,  &  Co.,  of  Springfield,  Ohio.    A  eu,  &  ca' 


"Nev    Cham- 
pion "  mower. 


Fig.  152. —  Working  inavement  of  the  ** JVetp  Champion"  mower. 

rear  view  of  the  machine  is  shown  in  Fig.  151,  and  a  front 
view  of  the  working  movement  in  Fig.  152,  the  foot-board, 
seat,  and  tongue  being  removed.  Fig.  153  is  a  view  of  the 
oscillating  cog-gear. 

This  new  principle  dispenses  with  much  of  the  ordinary  ^^J^«^JJ^^^ 
machinery  and  gearing  used  in  other  mowing  machines  andop«i^«n. 
embodies  a  new  mechanical  movement.  There  are  practi-i52,i58. 
cally  but  two  pieces  used  between  the  main  axle  and  the 
knife-pitman  for  communicating  motion,  one  being  a  small 
bevel  cog-wheel  secured  to  the  axle  (seen  on  the  left  in  Fig. 
153),  and  the  other  a  similar  wheel  secured  to  the  frame 
and  made  to  gear  into  the  first.  This  second  wheel — or 
disk — does  not  rotate,  however,  but,  being  hung  on  & 
gimbaljoint,  it  makes  a  succession  of  rapid,  serpentine 
vibrations  around  the  face  of  the  other  wheel ;  and  an  arm 
extending  from  this  vibrating  cogged  disk  down  to  the 
knife-pitman,  and  connected  to  the  same  by  a  ball-and- 
socket  joint,  gives  the  knife  the  required  reciprocating 
motion.  There  is  only  one  rotating  bearing  besides  the 
main  axle  on  the  machine,  and  that  is  not  a  part  of  the 
movement  proper,  but  supports  a  fly-wheel,  which  simply 
assists  in  giving  the  required  regularity  and  steadiness  of 
motion. 

There  are  always  II  cogs  in  contact,  thus  distributing  the 
wear  over  a  large  surface  and  reducing  the  strain,  friction, 
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^H|[>v-na-  and  wear  upon  indiTidnal  coge.    The  machine  nms  smooUily 
and  with  but  little  noise. 

The    "New   Champion" 

mower  has  the  four  a^jnst- 

tnenta: 

1.  For  patting  in  and  ont 

■ar. 

Hcightof  heel  of  catter- 


3.  Lifting  the  point  of  the 

Fig,  153. — Oicillaliiig  eog-jear  of  (*e  bar. 

"Neie  Champion  "  moipfr.  4^  Tipping  the  teeth. 

The  former  "Champion"  mower  had  but  three  of  these 
a4iustment«,  lacking  the  lift  for  the  point  of  the  bar. 
A  The  cutter-bar  is  operated  and  controlled  bj  two  leren, 
*'  one  for  the  foot  and  the  other  for  the  hand,  and  by  the  nae 
of  these  levers  either  end  of  tbe  cutter-bar  may  be  thrown 
up  at  any  angle  or  to  a  vertical  position,  all  without  throw- 
ing the  machine  out  of  gear  or  stopping  the  knife.  The 
cutter-bar  may  also  be  folded  and  secured  for  transporta- 


D«M:rlptloDi 
mode   01  ope 

(FtimslSl.; 


tion  by  the  driver  without  leaving  his  seat,  and  by  tbe  nse 
of  the  tiltiug-lever  tbe  height  of  cut  may  be  changed  and 
controlled  instautly.  Hy  the  use  of  this  lever  the  cat  may 
be  lowered  and  the  pointJi  of  the  guards  turned  down  for 
picking  up  badly  lodged  grass,  or  the  cut  may  be  raised 
and  tlie  points  of  the  guards  turned  up  so  as  to  cut  high 
or  readily  pass  over  obstructions;  or,  when  desired,  the 
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tilting-leveT  may  be  so  arranged  as  to  allow  the  cutter- ^^^*J™*v-«* 
bar  and  guards  to  oscillate  and  perfectly  follow  the  un- 
even BorfiwM  of  the  gronnd. 


The  draft  of  the  team  is  not  upon  the  pole,  but  through  a 
draft-rod  directly  connected  to  the  cutting  apparatus  in 
sach  a  way  that  a  portion  of  the  weight  of  the  finger-bar  is 


carried  or  suspended  by  the  draft  of  the  team,  leaving  only 
a  sufficient  portion  of  the  weight  of  the  cutting  apparatus 
upon  the  gronnd  to  secure  smooth,  clean  cutting  at  any 
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.  ^fe|^w  deaired  hdigbt.    This  arraDgement  also  diBpenses  with  the 
necessity  of  small  carrjing-wbeels  for  the  flnger-bar. 

The  movers  selectetl  for  the  dynatnometrictd  tests  were 
two-horse  machines ;  those  of— 


Walter  A.  Wood  (new  mower). 

Aultman  &  Co.,  "New  Backeye." 

William  Anson  Wood,  "Eagle." 

The  resalts  are  shown  iu  the  table  ob  pages  134,  136. 


■pftr«gon'*niow- 


Wood' 


Walter  A.  The  machine  of  Walter  A,  Wood  gave  great  satisfiiction, 
the  constmction  being  remarkably  simple  and  the  workman- 
ship excellent.  The  resnits,  shown  in  the  table,  prove  the 
simplicity  of  constmction  and  the  carefnl  finish.  Fig.  154 
shows  the  machine  as  adapted  to  one  horse,  the  ftittctional 


AQftICUI.TUBAL   IHPLEUEMT8:  COHHI88IONEB  ENIQHT.      155 

parts  being  sabstantially  tbe  same  in  the  tvo  machinea,  dif-  ati-.^^'™^ 
fering  in  their  proportions  merely. 

There  is  probably  more  opening  in  Europe  than  in  Amer- 
ica for  one-horse  machines,  inasmuch  as  tbe  average  size  of  One-hone 
holdings  is  smaller,  and  there  are  relatively  more  tomers 
there  owiiing  but  a  single  horse. 

The  "Buckeye"  mower  (Fig.  155)  is  too  well  known  and      -'KewBock 
appreciated  to  require  leugUiy  description.     It  and  the    (Ftcoreiss.) 
"Eagle"  mower  (Fig.  156)  were  included  in  the  dyanmomet- ^^^jj^-^-.^I^S 
rical  trials,  and  their  record  is  on  pages  134, 135.    The  John-  °?p!£^  ^^^ 
ston,  Osborne,  and  some  other  mowers  worked  well,  and, 
had  time  permitted,  might  have  well  been  Included  in  the 
tests. 

Among  the  English  mowers  at  the  Exposition,  nnforta-^^  ^"■"''J,* 
nately  not  at  the  trials,  was  the  "Paragon"  of  Homsby  &"p»™«oii-iqow. 
Sons,  of  Grantham,  England.    So  large  a  number  of  prizes    ivignnur.) 
have  been  taken  in  England  by  this  machine  that  it  would 
have  been  very  interesting  to  have  seen  it  in  competition 
with  the  American.    The  records  of  the  Taunton  trials  of  the 
Boyal  Agricultural  Society  in  1876  give  tbe  highest  com- 
mendation to  this  machine  over  all  competitors  in  respect 
to  lightness  of  draft. 


PiO.  158. — Ciimmiiiir'*  "La  lYanfaUe"  Momtr. 


The  mower  "Xa  JVanpatse,"  made  by  Onmming  &  Co.,  of  "^ 
Orleans,  France,  was  among  the  best  of  the  French  mowers, 
and  reference  should  also  be  made  to  the  machine  of  Bodin, 
of  Bennes,  but  the  French  machines  were  decidedly  inferior 
in  style  and  workmanship  to  either  the  English  or  American. 


Laum^movmt,  LAWN-MOWERS. 

Lawn-mowers,  excellent  in  workmanship  and  efFectiv^e  in 

use,  were  exhibited  by  several  American,  English,  and  French 

firms.    They  were  shown  on  the  lawns  of  the  Champ  de 

Mars. 

Arotoujdean-     The  differences  between  them  were  principally  in  size  and 

screw  principle.    ,       _        ,  ^ 

m  details,  the  general  system  of  the  spiral  (so-called  <^At- 
chimedean")  knife  being  found  in  almost  all.  Some,  how- 
ever, had  detachable  and  adjustable  blades,  which  were 
preferred  to  those  which  only  ground  a  sharp  edge  on  the 
spiral  flange.  So  also  of  the  edge  against  which  the  spiral 
knife  cut  Those  in  which  this  was  a  detachable  blade  were 
superior. 
Exhibitors.         Among  othcrs,  the  following  were  exhibited : 

HilPs  "Archimedean"  lawn-mower,  Hartford,  Conn. 

Graham,  Emlen,  &  Passmore's  "Philadelphia,"  Philadel- 
phia, Pa. 

Lloyd,  Supple,  &  Walton's  "Pennsylvania,"  Philadelphia, 
Pa. 

Ohadborn  &  Cold  well's  "Excelsior,"  Newburgh,  N.  Y. 

Samuelson's  "  Favorite"  and  "Amateur,"  Banbury,  En- 
gland. 

Picksley  &  Sim's,  Leigh,  near  Manchester,  England. 

Several  of  these  had  boxes  to  contain  the  cut  grass. 
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On  the  Add  of  Marmont  was  exhibited,  for  the  first  time  in  t^^*""»  *  ^®' 
France,  the  steam-reaper  of  Aveling  &  Porter,  of  Boches- 
ter,  England.  It  consists  of  a  wide-swath  reax>er,  on  the 
^^  Bell"  principle,  driven  by  a  traction  engine  at  its  rear.  It 
was  a  striking  revival  of  the  machine  invented  and  used  by 
the  Eev.  Patrick  Bell,  at  Forfar,  Scotland,  in  1828,  but  cut  .^J^^^*^  na^r, 
a  swath  of  12  feet  wide  at  the  rate  of  2^  miles  per  hour, 
over  double  the  work  of  the  Scotch  machine.  This  was  no 
extraordinary  advance  in  point  of  economy,  as  the  Bell  ma- 
chines worked  with  two  horses  and  laid  the  swath  in  the 
same  manner.  The  Aveling  &  Porter  ma<5hine  had  a  nomi- 
nal power  five  or  six  times  as  great 

Like  its  prototyi)e,  the  tongue  of  the  machine  extends  to       Detoriotion 
the  rear,  the  power  being  behind,  but,  instead  of  a  pair  of  ration  of  st^ 
horses  hitched  to  the  end  of  the  tongue  and  fEicing  their '^^'' 
work,  a  10  or  12  horse  traction  engine  pushed  the  reaper 
into  the  grain,  the  cutting  apparatus,  grain-reel,  and  endless 
discharge-apron  being  worked  by  gearing  driven  by  an  end- 
less chain  from  a  sprocket-wheel  or  the  fly-wheel  shaft  of  the 
engiue.    The  endless  apron  is  inclined,  and  discharges  the 
cut  grain  in  a  regular  and  continuous  swath  on  the  left  of 
the  machine,  with  the  butts  towards  the  engine  and  out  of 
the  way  of  the  latter,  which  followed  in  the  rear. 

In  front  of  the  engine  is  a  crane  with  tackle  operatable 
from  a  drum,  which  may  be  thrown  in  connection  with  the 
engine  when  required.  During  the  turning  of  corners  while 
at  work,  and  in  transporting  the  apparatus  to  and  from  the 
field,  the  reax>er  is  lifted  and  hangs  suspended  from  the 
crane. 

The  machine  is  operated  and  guided  by  one  man,  the  va- 
rious levers  being  conveniently  placed ;  so  that  the  reaper 
may  be  raised  or  lowered,  the  locomotive  moved  forward, 
backed,  or  guided  to  left  or  right,  and  the  gearing  which 
controls  the  functions  of  the  reaper  proper  put  into  or  out 
of  operation. 

The  machine  did  very  good  work,  but  it  can  hardly  be   Pcrfon»ance 
said  that  it  was  regarded  as  of  much  practical  value.    The 
same  objection  was  made  to  it  that  has  always  been  justly 
urged  against  that  form  of  steam-plow  in  which  a  moving  wrongprmcipie. 
locomotive  drags  the  plows  behind  it  over  the  ground.  With- 
out pretending  to  state  accurately  the  relative  proportions 

1S7 
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of  the  power  which  was  exerted  in  moving  the  traction  en-    fJSto'^gp"* 
gine  itself  and  in  moving  and  operating  the  reaper  proper,  ter. 
it  was  thought  that  less  than  one-half  of  the  power  exerted 
would  have  been  sufficient  to  have  cut  a  swath  of  the  same 
width  had  the  reaper  been  drawn  by  a  wire  rope  on  the   comparison  of 
roundabout  method  of  installation,  and  which  is  sufficiently  buo  °with^^^^ 
explained,  for  the  present  purpose,  in  the  section  treating  tei^  "^'***     *^*' 
of  steam  cultivation.    (See  pages  71  to  73.) 

The  agent  remarked — what  is  the  best  that  can  be  said 
for  it — that  it  was  not  designed  as  the  best  reaper  for  a  man 
who  had  to  buy  a  reaper,  but  was  intended  for  persons  who  ^5°««*"*®^  ^'*' 
use  a  locomobile  on  their  farms  for  other  purposes,  and  which  it  may  be 
require  an  attachment  to  enable  this  engine  to  be  useful  in 
harvesting  also.  It  requires  a  great  deal  of  room  at  the 
comers  to  turn  itself,  but  this  difficulty  vanishes  when  a 
couple  of  swaths  have  been  cut  around  the  field.  For 
handy  use  in  getting  at  down  or  lodged  grain  it  is  not  a 
success. 


In.  BORSE-RAXSa,  XTa 

The  hay-tedders,  horse-rakee,  and  hay-loadero  entoed  fot 

the  trials  were  as  follows : 


JohaDoAda _  _, . 

MarktlcCo    New  York,  t 

SUxliUrd  &  Co Dayton,  OUo,  Ualted  8l 


'.'.[  Ilaytini,  Ohio.  United  SI 


83  ,  Stratlon  A 


.1  Puia,Fnia« 
.   fitmpUly.. 
.   Uiudvllle, 


Pa.,  Dnlted  Statca  Haj-lMtder. 


These  were  wiorked  at  Manuont  apon  the  aftemooD  of  the 
day  OQ  which  the  reapers  operated,  July  22,  187S,  in  the 
field  of  lucern  which  the  mowers  cut  iu  the  morning. 
_  The  French  and  English  hay-rakes  are  heavier  and  more 
tione- expensive  than  the  American,  and  are  usually  all  of  iron. 
The  round  steel  teeth  of  the  American  rakes  are  preferable 
to  the  fiat  bent  bars  of  the  European  implements,  are  lighter, 
cheaper,  and  more  pUable. 
OoUiMi'a  Fig.  160  shows  a  representative  rake  exhibited  by  Gail- 
leux,  of  Segr6  (Maine-et-Loire),  France.  To  damp  the  load 
the  gang  of  teeth  ia  tilted,  the  front  ends  downward ;  clear- 
ing-bars arc  ill  the  alternate  spaces  between  the  teeth.  The 
tiltiug-lever  projects  far  over  to  the  rear;    the  operator 


Fro.  160.— florav-roi*.    C.  0«illaw,  Si^,  fVuM. 


walks  behind.  The  implement  is  all  of  iron.  The  price  is, 
with  20  teeth,  180  ft. ;  with  28  teeth,  270  ft.  j  and  there  are 
three  sizes  between  these  limits. 

The  English  firm  of  Picksley,  Sims,  &  Co.  exhibited  the 
Jiop-over  rake  as  "the  American;"  bat  the  TTnited  States 
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horse  hay-rakca  were  well  represoDted  by  John  Dodcts,  B.  C.  Bi>TMratf,eu. 
Taylor,  and  J.  W.  Stoddard  &  Co.,  all  of  Dayton,  Ohio;  the 
Bay  State  Kake  Company,  of  Winchendon,  Maas. ;  Coatea  &  hiwta™"°  ** 
Co.,  of  Alliance,  Ohio;  and  Markt  &  Co.,  of  New  York. 

Fig.  161  is  a  French  riding  horse-rake,  made  by  Lhuillier,    'J'"''!'"'* 
of  Dijon  (Cote  d?Or).    It  bas  a  friction-band  ou  tbe  bub, 
brought  into  action  by  a  foot- lever,  to  tilt  the  rake  and  dia- 
charge  the  load  by  the  revolution  of  the  wheel. 

The  prices  of  Lbuillior'a  rakes  range  as  follows: 
24  teeth,  witt  seat 260 

2'"'t "',";■"' ^  r»«.  h^ 

38  teeth,  with  seat 300  nke. 


Pio.  161.— AMing  hotie-rakc.     Lhuilli 


The  selfdiscbarging  apparatus  is  found  in  qnitea  number  j^^^jJ^^^J*"^*' 
of  American  rakes }  those  of  Markt  &  Ck>.,  of  New  York ; 


Fig.  im.^Se{f-diim^ng  ridi»g  fume-rake.    Jam**  f  Tndaick  Howard,  Bedford, 
England. 
11  P  E VOL  6 
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^s^if^fJ^hwg*  ®*^^^^*^^  ^  ^^-y  ^^  DaytoD,  Ohio ;  Bickford  &  HnfEfaian,  of 
ing  apparatua.    Ma<jedon,  N.  Y.,  and  some  others.    The  friction-band  is  also 

nsed  on  the  Howard  riding  rake  of  Bedford,  England,  as  in 
Fig.  162. 
Howard's  rake     The  priccs  of  Howard's  rakes  vary  with  the  number  of 
teeth,  the  width  of  the  machine,  the  diameter  of  the  wheels, 
and  the  weight. 


(Figure  162). 


Number  of  t«eth. 


Sizes  and  24 
prices.  28 

24 
28 


Width  of  Diameter  of  tit^i.v.* 
machine.       wheels.    '  ^^^S*^^- 


I 


( 


Inches. 


42 

42 
52 
57 


I^ounda. 
588 
616 
644 


784 


Price. 


£.   9,d. 

10  10    0 

11  0    0 

12  10    0 
14    0    0 


Anglo-Ameri 
can  hurse-rake. 


The  wheels  are  of  wrought  iron  and  the  teeth  of  fluted 
steel. 
AcUonof  rako.  When  iised  as  a  riding  rake  the  load  is  dumped  by  a  foot- 
lever,  which  brings  a  friction-brake  into  action,  causing  the 
rake-head  to  make  a  portion  of  a  revolution  around  the  axle, 
tipping  up  the  gang  of  rake-teeth  and  discharging  the  load. 
The  clearer-rods,  six  in  number,  re-ach  from  the  axle  to 
the  rear  horizoiital  bar,  on  which  the  hind  leg  of  the  seat  is 
supported. 

When  the  operator  is  walking  behind,  the  brake  is  ©iter- 
ated by  a  hand-lever. 

The  so-ciiUed  "Anglo-^iVmerican"  nike  shown  by  Howard 
&  Co.,  of  Bedford,  England,  bears  a  strong  similarity  to  the 
above.    It  has  the  clearer-bars  projecting  rearwardly  from 

the  wooden  axle,  the  self- 
dumping  brake  arrange- 
ment, and  is  sold  in  Eng- 
land for  £7  10s.  The  im- 
plement has  24  teeth,  oS'' 
wrought-iron  wheels,  is 
8^^  wide,  and  weighs  450 
lbs.  The  24  tooth,  62"- 
wheel,  7J'  wide  English 
machine  weighs  644  lbs., 
and  is  quoted  at  £12 IO9. 

Howanl's  self-dumpiog 
horse-mke  has  a  method 
for  adjusting  the  pitch  of 
the  teeth  to  suit  the  na- 

Fig.  163.-^oirar(r«  syOem  of  adjusting  ^^^^  ^^  ^^^  ^^  ^^ 

horse-rake  teeth.  ^   .        « xi  j 

state  of  the  ground. 
When  the  land  is  soft  or  loose,  the  teeth,  if  set  as  shown 
in  black  lines,  will  skim  the  surface  without  collecting  rub- 


Huwanl'tt  self- 
dumping  rake. 


A(\juHtiu}; 
pitch      of 
teeth. 
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bifeli.    By  turning  the  handle,  tlie  teeth  cau  be  made  to  rake  ^^au^'t^ 
ill  jiiij  intermediate  jrasition,  or  brought  up  to  the  extreme  tJie  toeui. 
])itc'h  shown  by  the  dottvd  lines.    For  ordinary  work  the 
pitch  iH  atljuated  midway  between  the  extremes  of  the  move- 
ment. 

la  raking  Btabbles,  the  teeth  can  be  raised  by  the  shift-    Hoirard'a  nke 
iug-8toi>  on  the  quadrant,  so  as  to  niu  quite  clear  of  the     ^" 
ground. 

The  fiausome  rake  (Eugliah)  is  also  self-damping. 


Fig.  I6i.— Walking  has-mlie.    Jam^  4  Frederick  BwDord,  Bedford,  Ea- 

glixnd. 

Eloward's  walking  hay-ifike  is  one  of  the  most  substantial 
of  its  cltiss,  and  is  made  of  various  sizes. 


Fta.  \Gb.—T<tr»i*g  rake.    SicJiea  ^  WatU,  JIortmeK,  England. 
Teeth,  24  to  28:  wheels,  diameter,  32"  to  42":  width,  7*'    WMsof  how- 

'  '  '  '  I  7      ij   Brd » rake. 

to  Hi'}  weight,  ii  to  5^  owt.;  price,  £9  58.  to  £10  15a. 
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^t^M^iXi     '^''®  shafts  are  attached  to  the  central  axle,  which  also 
iPisBreiH).      forms  a  fulcrum  on  which  the  teeth,  when  being  raised,  are 
balanced.    The  pitch  of  the  teetb  is  altered  by.  meaoe  of  the 
regnlating-boles  in  the  radios-bar  which  passes  tbrongb  the 
nanie-iilate. 
i^raing  njko,     A  tiiTJiiiig  rake  on  a  wheeled  axle  was  exhibited  by  Riches 
<Figur«  i»).      &  Watts,  of  Norwich,  England.    The  discharge  is  made  by 
pressing  a.  fout-k^ver  at  the  right  of  the  seat,  when  the  tooth- 
axle  is  disengaged  and  the  loaded  rake  revolves  to  the  rear, 
discharging  the  load.     Having  accomplished  half  a  revolu- 
tion, the  foot  l>eing  removed  from  the  lever,  the  other  rake 
is  arrejjte<l  at  its  working  i>osition  and  the  work  is  resumed. 
The  absence  of  shock  as  the  rakes  &11  into  position  is  par- 
ticularly urged  ns  an  advantage. 
Prtoe.  The  price  is  from  £21  to  £24. 

A  reversible  rake,  in  which  the  length  of  the  rake  can  be 
thrown  iu  line  with  the  shafts  to  enable  the  machine  to  paw 


FiQ.  U)6 Kevertiblc  fcorst-rflie. 


narrow  gateways  and  doorways,  was  shown  iu  the  French 
section. 
naiiingtiroHh  Of  the  Americiin  rakes  exhibited  may  be  mentioned  the 
Dmw»  (rignnj Hollingsworth  horse  hay-nike  (Fig.  167),  made  by  John 
I>odds,  of  Dayton,  Ohio,  which  obtained  the  gold  medal  for 
simplicity  and  efficiency,  after  trials  in  the  field,  raking 
green  luccm  of  ttie  second  growth,  at  Marmont,  near  Paris, 
July  22, 187S. 

The  teeth  arc  inde|H'ndciit,  and  may  be  set  any  distance 
from  the  ground  by  slip]>iiig  tliem  endwise,  euob  being  held 
by  its  own  jam-screw.  They  are  thus  set  up  for  gleaning 
and  set  down  for  meadow  work.  This  also  admits  of  draw- 
uewriptioD.  ing  the  end  teetb  forwoi-d  of  those  in  the  cent«r,  so  as  to 
gather  the  bay  inwanl  and  prevent  its  scattering  out  at  the 
ends.  The  ui>i>cr  end  of  each  tooth  plays  npon  a  si>iral 
spring,  which  allows  the  point  to  rise  and  pass  an  obstruc- 
tion.   It  is  operatol  by  band  and  foot  lever. 
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The  rate  exhibited  by  the  Bay  State  Bake  Company,  of  ^^Jj^liiiji 
Wiuchendon,  Mass.,  is  flulf-damping,  that  is  to  say,  a  foot-  Conip«nj. 
lever  connects  temporarily  the  rakehead  with  the  wheels, 
so  that  the  onward  motion  of  the  wheels  damps  the  load. 
It  dumps  from  both  wheels,  and  is  operated  entirely  by  the 
foot.  The  teeth  at  each  end  are  brought  forward  of  those 
in  the  center,  so  that  it  has  a  teodeocy  to  roll  the  hay  in- 


Fio.  167. — Bolliitgneorik  \or»e  iag-rait.  John  Dodd,  Dayton,  Okio. 
ward  and  prevent  its  roping  oat  at  the  ends.  The  lateral 
stay  of  each  tooth  limits  the  side  motion,  and  each  tooth  is 
indeitendent,  so  that  it  can  pass  an  obstacle  without  inter- 
fering with  the  normal  action  of  adjacent  teeth.  It  obtained 
a  silver  medal. 

The  Taylor  rake,  made  at  Dayton,  Ohio,  is  a  hand-lever    tn.jiia  mk* 
o]>eratiiig  rake, 

The  "Tiger"  rake,  made  and  exhibited  by  Stoddard  &  '"ngw"  mke, 
Co.,  of  Baytou,  Ohio,  is  a  self  discharging  rake,  dumping 
ftom  both  wheels.  The  discharge  is  accomplished  by  press- 
ing the  foot  upon  a  chain  conveniently  arranged  for  that 
purpose,  and  the  teeth  are  thereby  locked  to  the  rotating 
axle  and,  after  beiug  tilted  and  the  contents  discharged  by 
the  movement  of  the  horse,  are  automatically  released  and 
resume  their  work. 

The  hay-tedder  (French, /an«u«e),  for  stirring  cut  grass  in    H»y.teddOT. 
the  field  to  give  access  of  sun  and  air,  is  an  implement  much 
used  in  the  humid  climate  of  Europe,  but  of  comparatively 
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sorK-Taka.Me.\it,tle  value  to  US.    SiDgle  and  doable  actiog  hay-tedders 
were  exhibited  by  Guilleux,  of  Segr6,  ftnd  Bodin,  of  Tima- 


''■  Fig.  ir^.— Double  acting  hay  tedder      C   Onnieux  Segri,  Awtiw. 
Croix,  Itcune'*,  tlie  latter  implemeut  being  on  the  principle 
of  that  made  I»\  IIoi^  ml  (fLupTlaud 
The  price  \  aned  from  4_i»  to  t>00  fr 


FlO.  IGO.— ITaj-ffdrffi'.    Jama  ,f-  FreiUrick  EoirarS,  Bedford,  England. 

'"''■  In  one  hay-tcdtlor  hnilt  by  Howard,  of  Bedford,  Englnnd, 
tlie  lorka  are  di^iiose^l  in  zif^zag  onlcr,  four  series  of  three 
teeth  each,  so  that  the  work  is  practically  unifono.  The 
throwing  iii  and  out  of  gear  is  by  means  of  a  lever  placed 
on  the  side  out  of  danger  of  contact  of  the  forks  with  the 

I.  arm  of  the  oiierator.  The  two  systems  of  forks  are  regu- 
lated at  such  height  t>oin  the  ground  aa  may  suit  the  condi- 
tion of  the  crop.  The  fork-heads  revolve  at  a  rapid  rate, 
and  tlie  wire  netting  is  to  catch  the  hay  and  prevent  it  fhmi 
covering  the  horse.  By  an  eccentric  movement  of  the  main 
ajLle  the  rakes  can  he  changed  fh)m  a  forward  to  a  back- 
ward action,  or  vice  versa. 
Price,  525  tr. ;  wire  netting,  25  tt.  extra. 


TEIALS  AT  THE  ESPLANADE  DES  INVALmES.      rfffaoac^ 
nonsBPOWEBs. 

While  tlie  agricultural  engiues  were  remitted  to  tlie  jury    Horae-pinrers. 
on  steam-eDgiues,  etc.  (Class  54),  tbe  borse-powers  were  ex- 
amined along  with  thrashing  machines,  in  connection  with 
nhich,  indeed,  is  their  principal  use  on  a  farm. 

A  i>erson  unacquainted  with  French  farming  and  home-  ^ndance  ot 
steads  might,  from  the  style  and  predominating  size  and  en  in  Fnnce. 
force  of  the  horsepowers,  arrive  at  the  correct  conclusion 
that  on  French  farms  of  very  moderate  jtretenaions  horse- 
powers are  kept  and  need.  With  us  the  thrashing  of  a  farm 
is  generally  done  by  parties  who  own  machines  of  large  ca- 
pacity, driven  by  8  or  10-horse  powers  or  portable  engines, 
and  taken  to  the  farms  of  a  neighborhood,  seriatim,  thrash- 
ing at  so  much  -per  bushel. 

The  European  iiractice  is  generally  different,  the  straw  Enrop«D  nut 
being  valued  for  feed  or  for  sale  in  trusses,  and  not,  as  with 
us,  made  into  a  large  rich,  to  which  tbe  cattle  have  free  ac- 
cess ;  the  result  of  which  latter  is  that  they  eat  some,  tear 
out  a  great  deal,  and  trample  it  all  under  foot,  eventnally 
forming  a  very  fair  quality  of  manure. 


Fia   170 — One-hoTW oierheadhorie-power      T  Gaalreau  Domrdan  Franoe. 

A  large  number  and  vanety  of  horse  powers  for  1  or  2  ' 
horses  were  shown  at  the  Exposition  The  larger  kiads,  0"t> 
used  moanted  or  dismounted,  and  with  spur  wheels  and 
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Bort-petKn.  pinioQa  oT  bevel-gcariug,  are  mach  like  onr  own,  bat  the 
smaller  kinda  and  types  may  perhaps  suggest  some  ideas  of 


Fig.  172.— Overhtad  wlumnar  horte-poKeTKttkband-icieA    T.emttrmm, 
DoKrdati,  Ffaxat. 


A.ORICULTUR&L   IMPLEMENTS:    COMMISSIONER   KNIQHT.       169 

valne  to  ns,  aa  horao-powers  of  moderate  size  are  deserving    Bortt^motn. 
of  more  consideration  among  as  than  they  receive  either 
&om  makers  or  farmers. 

The  small  horse-power  with  shafting,  Fig.  170,  by  Gaa- ^jj^^"  <*^- 
treau,  of  Donrdan  {Seiiie-et-Oise),  France,  is  funnded  on  a 
column,  the  connecting-shaft  go- 
ing overhead.    The  horse-power 
atandson  theoiitsideof  the  build- 
ing, and  the  power  is  iransmitt«d 
by  a  bevel  master-wheel  and  pin- 
ion, spur-wheel,  and  pinion  to 
the  pulley -shaft,  which  latter  has 
aspeed  of  60  revolutions  iiermin- 
at«  witli  an  ordinary  speed  of  the 
horse  ^vbich  is  attached  to  the  ^ 
sweep. 

From  the  shafts  in  the  build- 
ing diflereut  inairummis  ePinti- 
rievr,  as  tbey  are  termed,  are  op- 
erated. Such  are  the  straw- 
cutter,  root-washer,  rootcutter, 
grain-bruiser,  etc. 

The  column  is  simply  bolted 
to  a  foundation-plate  or  pillar  and 
the  wall-gearing  and  shafting  to 
a  wall-plate,  with  but  little  ex- 
pense of  fitting,  the  work  being 
simply  to  lino  and  level  the  shaft- 
ing in  hoses  already  prepared  and 
easily  attached  in  place. 

Fig.  ITlis  another  form  of  pil- 
lar horse-power  with  pinion  in 
internal  spur-wheel  and  bevel- 
gears  above,  the  shaft  passing 
through  a  wall  to  the  machinery 
in  the  interior  of  the  building. 
•  Fig.  172  is  another  form  of 
colnmnar  horse-power,  adapted 
for  one  or  two  horses.  It  is  one 
of  the  lightest  and  cheapest 
forms. 

The  head  is  movable  on  the 
neck   of  the  colnmn,  so  as  to 

direct  the  band-wheel  in  any  radial  direction  from  the 
column  as  an  axis.  It  may  thos  be  made  to  do  duty  with 
either  one  in  tnm  of  a  uumerous  seriee  of  machines  in  a  eir- 
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^^GwSnSa's  ^^^^^  arrangement  around  the  horse-power  as  a  centor,  such 
horae.power(Fip-  as  a  cbaflf-cutter,  root-cutter,  com-sheller,  cider-mill,  cham, 

ure  17:*).  '  '  7  7  7 

or  what  not. 

The  speed-multiplier  is  an  arrangement  of  spur-gears  and 
pinions  on  the  cruciform  foot-frame,  which  is  anchored  or 
staked  to  the  ground  or  bolted  to  a  floor. 

The  pulley  revolving  in  a  vertical  plane  has  one  advantage 
over  the  horizontal  pulley,  as  it  allows  the  endless  band  to 
reach  a  machine  whose  driving-pulley  is  much  below  that  on 
the  column,  whereas  the  horizontal  pulley  requires  that  the 
machines  shall  have  a  relative  height. 

It  is  transported  by  sufficiently  elevating  it  to  enable 
wheels  to  be  slipped  upon  the  spindles,  which  are  shown 
projecting  from  the  ends  of  two  opposite  bars  of  the  cruci- 
form frame.  To  one  of  the  bars  at  right  angles  to  the  last 
stated  is  attached  the  tongue  to  which  the  team  is  geared 
for  transporting  the  horse-power ;  or  the  tongue  is  attached 
to  the  rear  of  the  thrasher. 

The  pulley-shaft  may  be  prolonged  by  means  of  a  coup- 
ling, so  as  to  penetrate  the  wall  of  a  building  for  the  con- 
veyance of  power. 
p«i*y««^'»     The  forms  of  under-foot  rods  are  as  various  as  the  over- 

groima-rod  hone- 

power    (Figurehead  arrangements.    In  Fig.  173  the  bed-plate  carries  the 

gearing  and  has  a  pair  of  spindles  for  the  transporting- 
wheels,  as  in  the  last-mentioned  case.  The  lever  to  which 
the  horse  is  attached  is  locked  in  i>osition  to  form  a  tongue. 
The  connecting-rod  leads  to  a  pulley  on  a  small  supplement- 
ary frame. 

Other  forms  of  horse-powers,  mounted  and  unmounted, 
are  shown  in  the  section  which  treats  of  thrashing  ma- 
chines (which  follows). 

The  above  machines,  as  well  as  those  to  which  reference 
has  just  been  made,  are  constructed  by  Oautreau,  of  Dour- 
dan,  France. 


TridUattheSt- 
pkmade  dea  /»• 
wiJUdMi. 


THRASHING  JUAOHINSS.  Thrathing  mor 

chintt. 

Tlirasbing  machines  were  in  great  force  at  the  Exposition. 
The  English  exhibitors  were  thirteen  in  number,  the  French 
still  more  numerous.  There  were  three  from  the  United 
States. 

The  American  style  of  machine  is  not  adapted  for  the  En-    Essentini  dif. 
glish  and  French  markets.    In  both  of  these  countries  the  tho     American 
straw  is  preserved  straight  and  as  nearly  as  possible  un-  Smchines"™^***^ 
broken,  and  is  usually  trussed  for  sale.    It  is  true  that  great 
quantities,  in  England  especially,  are  merely  tramped  into 
manure  in  the  cattle  yards,  but  the  straw  market  is  an  im-    ^^^  ^^  ^^^^ 
portant  one,  and  machines  that  beat  it  to  pieces,  as  ours  do,  ^^jj^^*  "* 
are  not  popular,  although  for  feed  it  is  better  after  passing 
through  an  American  machine. 

There  is  one  main  constructive  dift'erence  between  the  ma- ,  American  peg. 

drum  system. 

chines.    The  American  drum  has  spikes  and  follows  the 
fashion  of  the  old  peg-drum,  the  wheat  being  fed  in  end- 
ways, heads  in  front.    The  British  machine  has  flat  beaters,    British  beater 
like  the  vanes  of  a  fanning  mill,  and  the  straw  is  fed  in  flat-  •^*®™' 
ways,  its  length  extending  across  the  machine,  so  that  it  is 
delivered  comparatively  straight.    The  difference  is  irrecon- 
cilable.   The  American  is  the  more  efficient  and  rapid  ma- 
chine, as  was  fairly  shown  in  a  test  in  1853  at  Mr.  Alderman  KeivedoS^^S^ 
Mechi's  farm,  Tiptree  Hall,  Essex,  England.    The  writer  ^^"J^^^^®*^*  ^• 
accompanied  the  American  machine  to  the  spot.    As  long 
as  the  important  market  for  straight  straw  exists,  the 
American  peg-drum  system  will  be  unpopular  for  large- 
sized  machines. 

The  same  remarks  apply  to  the  French  machines  and  sys- 
tems of  working. 

In  a  small  class  of  machines — those  run  by  hand  or  by  one  machSw '^  *^uJ 
or  two  horses — the  peg-drum  system  is,  however,  found  in  p^k-<*"»™»- 
England  and  France,  the  thrashing  being  generally  done  in 
small  quantities  at  a  time,  the  straw  being  used  for  feed 
or  for  litter,  the  former  principally. 

In  the  South  of  Europe,  Egypt,  and  Mexico — all  of  which  ^   „   ilf»®*»*S** 

1    y      »ji'  7  for  Soathem  En- 

are  purchasers  of  English  machines— the  peg-drum  system  rope,  Africa,  etc.; 

is  much  the  better,  as  the  straw  stands  in  place  of  hay  for 

feeding  horses  and  cattle.  Meadows  are  practically  unknown 

in  many  Mediterranean  countries.    It  was  also  remarked  to 

the  writer,  while  in  Paris,  by  a  Eussian  proprietor,  that  the   For  Russia. 

American  system  was  the  best  for  their  country,  as  the  more 
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3v«A<njr  nu-  the  straw  was  bruised  the  softer  it  was  for  food  and  the 
quicker  it  rotted  when  spread  in  the  barnyard. 

sinwburaing  BansoDies,  SiDiB  &  Head  have  an  attachment  to  their 
I  ftthnMhiiig  machiuo  for  Spain,  Italy,  Egypt,  and  Mexico  by 
wliicli  the  straw  is  chopped  and  bruised  as  it  comes  from  the 
thraslier.  The  result  is  to  assimilate  the  straw  to  the  con- 
dition obtained  by  the  old  process  of  tramping  oat  the  grain 
by  driving  cattle  over  a  dooring  of  sheaves  or  by  the  sled 
(tiie  tribulum  of  the  Bomans),  still  used  in  every  ooantiy 
bordering  upon  the  Mediterranean. 


FlO.  174.— Hand  tkrathiiig  maciiiif,     Texier  ^  Fih,  Vitri,  Frmee. 

Fig.  174  shows  a  French  hand-power  thrasher,  made  fw 

160  fr.    It  has  a  peg-drum  and  uo  cleaning  apparatus.   The 


FlO.  175. — French  l-horto-poicer  thrather. 

Speed-multiplying  gearing  shows  clearly  at  the  aide,  and  the 
results  of  the  operation  slide  down  the  inclined  grating,  tlie 
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wheat  and  much  of  the  chaff  falling  through  the  interstices.  ^^ST*****^  "** 
The  casing  of  the  machine  is  of  sheet-iron.  French  i-horB©- 

^  power    tDrMlidr 

Fig.  175  is  a  power  machine  of  small  class,  the  horse-power  (Figure  i76). 
being  adapted  fur  one  horse  or  two  ponies.  It  thrashes, 
separates  the  straw,  fans  away  the  chaff,  and  sacks  the 
grain.  It  is  light,  cheap,  easily  placed,  and  requires  but 
moderate  force  to  operate  it.  The  duty  is  40  to  50  sheaves, 
of  10  kilos  each,  per  hour. 

The  principal  portion  of  the  multiplying-gearing  stands 
by  the  thrasher. 

Fig.  176  is  a  still  larger  sized  thrasher,  for  two  or  three  ^,i^oh  poxta- 

^  "  '  ble  thrasher  with 

horses.    The  thrasher  is  mounted  on  a  cart  and  has  the  moonted  horse- 
grain  cleaning  and  bagging  arrangements.  The  horse-power  Ko).* 
is  mounted  upon  a  truck,  smd  on  the  top  of  the  column  is 
the  band- wheel.    The  framing  of  the  machine  is  of  iron  and 
the  casing  of  sheet-iron. 

The  beaters  of  the  drum  are  on  the  English  principle  to 
conserve  the  straw. 

It  is  made  by  Oautreau,  of  Dourdan,  as  is  the  previous   Gaatremi. 
example. 

The  powerful  machines  of  large  class  are  usually  driven  by 
portable  engines,  both  in  England  and  France,  the  agricul- 
tural engine  being  much  more  commonly  used  in  those  coun- 
tries than  with  us.  The  machines  shown  in  Figs.  175  and  French  type  of 
176  are  not  closely  like  any  out  of  France,  but  with  their  ™**^  *** 
larger  machines  the  French  follow  the  English  model,  and 
consequently  they  are  both  unlike  our  own. 

Fig.  177  shows  Euston,  Proctor,  &  Co.'s  thrashing  ma- j^|^^^,^J*"J; 
chine  of  large  size.    Machines  of  this  class  do  their  work  '^'J^-    p,^. 
well,  take  a  good  deal  of  power,  are  very  heavy  and  clumsy,  tor,  &  ca 
but  deliver  the  grain,  chaff,  straw,  tailings  in  good  sepa- 
rated condition,  and,  what  is  unusual  with  us,  sort  the  sound 
grain  into  several  different  qualities.    They  are  not  rapid, 
but,  to  express  it  in  few  words,  are  ponderous  and  effective. 
The  weight  of  the  large  class  of  machines,  such  as  repre- 
sented, varies  from   6,600  to  8,580  lbs.  avoirdupois!    It^      i**^®  "»* 

'  •  heavy. 

rather  astonished  some  of  the  manufacturers  during  the 
trial  at  Mr.  Mechi's,  before  mentioned,  when,  an  inquiry 
having  been  made  as  to  the  weight  of  the  American  ma- 
chine, the  writer  lifted  one  comer  of  the  machine  by  raising 
one  wheel  from  the  ground.  Yet  the  machine  had  just  flS^nc^^A^CT- 
thrashed  and  cleaned  448  bushels  of  barley  in  6  hours,  in  the  JSShSi^"*^^ 
presence  of  150  persons,  and  had  done  it  better  than  any 
English  machine  was  then  capable  of  doing.  The  London 
"  Times,^  in  its  issue  of  the  next  morning  (in  November, 
1853),  mentioned  the  work,  its  editor,  Mr.  Mowbray  Morris,  MiOTis.^*^^**^ 
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having  be«n  present,  and  sitolce  of  the  AmericaD  machine ^^^T"*"* "" 
iu  the  higheut  terms. 
A  gang  of  men  stands  on  top  to  handle  the  sheaves,  un-    m«'"  of  f"**;- 

'  ing    thp   Brltlih 

tie  the  bauds,  and  feed  the  grain.    So  customary  is  this  mubinet. 
method,  wliich  seems  clumsy  and  unhandy  to  us,  and  so 
dangerous  is  it,  that  the  manufactarers  are  now  all  com- 
pelled by  act  of  Parliament  to  provide  a  drum-guard  to  pre-    Dnmi-gnard. 
vent  men  li-om  falJiug  into  the  mouth  of  the  machine. 


Fig.  m.—Firtt-eliua  Ihrather.     Sutton, rroclor,,^- Co., Lincoln, Engiaitd. 

The  trial  of  thrashing  machines  took  place  at  the  -^"P'a- chSo™ 
iiaiU  dea  Incalidcg,  on  August  5.  We  gaiued  no  laurels  on  ^Jj^' 
this  occasion.  Our  uiactiines  were  not  managed  by  parties 
familiar  to  the  work,  and  tlie  general  Btatemeut  made  above 
d/i  to  the  prejudice  against  the  spiked  drum  met  us  here. 
The  jury  was  principally  French,  and,  of  course,  acted  upon 
its  judgment  of  European  requirements  in  such  inucliines. 
Ours  did  not  suit  the  country,  though  tliere  are  places  in 
Europe  where  they  might  he  successfully  introduced;  not  at 
present  among  French  or  English  farmers. 

Circumstances  being  as  they  are,  it  would  be  unproflta- 
ble  to  go  into  any  detailed  descriittion  of  the  interior  of  tlie 
machines,  and  it  would  not  bo  advisable  to  occupy  room  in 
illustrating  our  own  machines  iu  a  report  addressed  to  our 
own  jieople. 

Our  exhibitors  were  Case,  of  Itacine,  Wisconsin,  Farquhar    Oana 
of  York,  Pa.,  and  Taylor,  of  Westminster,  Md. 

There  are  sor^e  special  features  of  the  English  thrashers 
which  are  worth  a  notice. 

G6rar4l,  of  Vierzon  (CAer), has iutroducedastyleof  beater ,|  ^f-*" 
with  oblique  oi>en  slots,  which  is  claimed  to  give  an  excel- 
lent result  both  iu  respect  of  conservation  of  the  integrity 
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'-  of  the  straw  and  tbe  deaiineaa  of  the  reino\'al  of  the  gTKa, 

without  breakiog  the  keniel.    The  direction  of  the  obliqoe 

slots  is  alternating  on  tlie  successiTB 

heaters,  and  the  dnini  is  a  comprnmiae 

betweeu  teeth  and  smooth  beaters. 

""•lotiod  \//      ""^viitv^     \\/  It  i»Pl)ear8  to  have  merit  as  suoli. 

An  appuratuH    hiiH  been    H]>i>Iied 

'  for  cnttiii};  tlie  bands  of  sheaves  and 

f  feeilinj;  them  tliuH  loosed   into   the* 

tlinmt  of  the  machine  by  mecbaniofd 


|ts\svw>\v;ss^ 


Fio.  178.— Obliquf-Mloltftt  b«alerfor  thraahfri.     G&ard  .f-  KJ*,  Vierzon.  Sraaet. 

tSm""*'     ^"'"^  cutting  the  bjimls  tliiTe  rpvolvinji  Bteel  diitka  with 
sorrjitcd  cilyi-s  iirp  tixod  in  ii  convenient  position  under  the 


Fia.  ITO.—Band-wtting  aitd  ttlf-fixAitig  ayparatui.    Manhall,  Sotu,  f  Co.,  I 
borvugh,  England, 
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feed-board  and  prqject  through  it;  these  run  in  opposite ^^J^p"**^ ™«- 
directious,  aod  overlap  each  other.    The  feed-board  is  con- 
etmcted  in  two  parts,  the  upper  portion  being  fixed  on  a 
hinge,  with  snitable  springs  between  it  and  the  lower  board.  ASf*""  *"' 
The  attendant  picks  up  the  alieaves  with  an  ordinary  fork 
or  by  hand,  and  drops  them  on  the  lower  edge  of  the  upper 
boanl;   the  weight  of  the  sheaf  compresses  the  spiral    Butd-ontter. 
springs,  an<I  so  allows  the  band  of  the  sheaf  to  come  in  con- 
tact with  the  projecting  revoMng  disks;  these  cat  the  band,    (Hp™!™* 
and  allow  the  sheaf  to  fall  forward  on  to  the  lower  board, 
where  it  is  carried  on  to  the  feeder  by  means  of  revolving 
prongs. 

When  the  feeder  is  required  to  work  on  loose  grain  that 
is  not  bound  in  sheaves,  the  belt  driving  the  disk-spindlea 
is  taken  otf,  uud  the  upper  board  is  HxeA  in  its  highest  posi- 
tion by  means  of  a  handle  and  screw,  and  thus  becomes  a 
rigid  platform  for  the  grain  to  pass  over. 

The  mechanical  feeder  consists  of  a  revolving  barrel  fit- 
ted  with  spikes,  arranged  in  proximity  to  the  lower  feed- 
board.  As  the  loosened  sheaves  fall  on  this  board  they  are 
carried  forward  to  the  revolving  roller  by  means  of  a  series 
of  revolving  prongs,  which  deliver  the  grain  within  reach 
of  the  spikes.  It  is  then  carried  along  towards  a  line  of 
oscillating  forks,  which  spread  it  out  evenly  in  its  passage 
to  the  thrashing-drum.  These  oscillating  forks  are  readily 
adiastable  to  su.'t  varying  descriptions  of  grain. 

Price  of  the  attachment,  with  band-cutter  complete,  £25. 

Price,  withoQt  band-cotter,  £20. 


Flo   1(»  ^Automat  e  feeder     Biuton  Proetor  4-  Co    Uneoln  England. 
The  antomatic  feeder  of  Buston  Proctor  &  Co    of  Liu 
ooln  l^ngl-md  is  shown  in  Fig  180     like  that  before  men 
12  p  H TOL  5 
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rtiST"*'""""'  *''''"*'^'  '*  '^  (leeiEned  to  replace  mechanioally  the  hand  op- 
eration of  feediitg  the  grain  to  tLo  machine. 

fisdw^'"™*""     ^^  ^  placed  traiiBveraely  above  the  machine,  and  imme- 
diately above  the  drum-,  the  woodeti  cover  has  an  opening 

tm&cSI'  ^'™^^'''ch  forms  a  bopper  for  the  entrance  of  the  straw.  The 
ujiparatua  consists  principally  of  a  number  of  parallel 
shafts  with  b;u:kwar(lly-carved  spikes,  which  engage  Tcith 
each  other  without  coming  in  contact.  The  first  spiked 
shaft  catches  the  straw  and  passes  it  to  the  next,  and  so  on 
from  one  to  another  till  it  arrives  at  the  drum. 
(Fijniru  180.1  The  spikes  of  the  last  shaft  work  between  a  series  of  strip- 
ping teeth,  which preventthestrawfrombeingcarried back. 
Tbe  safety  apparatus  consists  of  a  spring-board,  which 
forms  the  bottom  of  the  hopper,  aud  yields  to  any  uuasual 
meight,  so  that  if  a  person  or  any  other  heavy  object  tum- 
bles into  the  iiiacbinc  the  yielding  of  the  board  draws  upon 
a  I'od  and  ditH.'ii{j;uges  the  driving-pulley.  The  sumo  eiFect 
is  produced  by  imltitig  in  an  unbound  sheaf,  as  the  spikes 
of  the  first  roller  jiross  it  down  upon  the  yielding  boaid,  the 
object  l>eing  too  large  to  patis  the  throat 
Fig.  ISl  is  a  plan  view  of  the  apparataa. 


PlMiTlsirr.fon- 


Fto.  IBl.— Plan  of  la/ety-fetder.   Buaton,  Pi-odor,  4-  Co.,  Ltnaoln,  Emffbmd. 


Straw -elevators,  or  stackers,  act  upon  a  similar  principle 
to  the  American,  but,  instead  of  being  mounted  uimn  the 
tail  end  of  tbe  machine,  and  taking  the  straw  from  the 
straw-carrier  direct  (much  the  simpler  plan),  the  European 
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»tmw -stacker  is  mounted  on  its  own ranuing-gears, and  has ^Thnuhing mo 
aka|ii>ur  to  catch  tlie  falling  straw,  and  a  traveling  endless 


Fio.  1»2.— Stnii^-Xacto-,  rigged  fi>r  ««#.    HarAaU,  Soni,  ^  Co.,  Gaittdmrmigk, 

England. 
spiked  carrier,  which  elerntea  the  straw  aud  drops  it  upon 
the  rick. 


Via.  183.— SfcMW-flaoitBr,  /oMal. 


The  one  shown  in  the  illustration  ia  made  by  Marshall, 
Sons,  &  Co.,  of  Gainsborough,  Eugland,  and  is  in  two  hinged 
sections,  the  lower  one  of  which  ia  hinged  to  the  wagOTi 
and  the  upper  oae  to  the  lower  jiortion.    For  traveling  or 
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TinuMiv  ma- storage,  the  upper  one  folds  over  and  rests  flat  apon  tJie 

lower  section,  the  latter  lying  horizontally  apon  the  vafron. 

at™w-iWck*r.  r^i^Q  ilUistratlons  show  it  as  rigged  for  use,  and  folded,  re- 

uuahMi.  Son*  8i>ectively ;  the  degree  of  elevation  is  according  to  the  re- 

qnireil  lioight  of  the  stack.    A  special  hone-power  may  be 

(Fiiiiii«iBS,is3.)  uged  to  run  the  straw-elevator,  and  is  shown  alongside  of  it. 


!«ni«4t>eiccT.     Wlieu  folded,  Fig.  183,  the  highest  part  is  not  over  8'  high, 

(Figure  183.)    and  it  may  be  nm  into  any  onliiiaiTi'  shed.    Its  capscityftir 

elevation  is  from  2'*'  to  28'  for  tlie  different  sizes,  and  the 

prices  arc  £45  and  £48,  respectively.    It  will  deliver  at  any 
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augle  within  a  certain  range  of  a^juetment.    It  may  bCaWwr"***" 
driven  ttom  the  thrasher,  and  is  so  ordinarily ;  the  special 


FlO.  laS.Seetien  of  itravr-bunttug  ngln«  fitnume 
EeaA,  ijwwiok,  E»glattd. 
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^j^^J^*^"**  horse-power  being  designed  to  drive  it  when  utAng  it  ftw 
elevating  sheave*  or  bay  for  stackiug. 

Hor8e-i)ower,  with  hauling-wheela,  £7  lis.  6d. 

Horse  power,  without  haii Hug- wheels,  j67. 

t''iu3S''i'tt™"'     Eansomes,  Sims,  &  Head,  of  Ipswich,  England,  have  ao 

burning  engine,  agricultural  eugiue  (Figs.  185,186)  adapted  tolmm  straw, 

ingDrw]8S,ise.)cotton  and  com  stalks,  reeds,  sugar-cane  refbae,  or  sedge 

grass  (as  well  as  coal  or  wood). 


RoHon.   Proc- 


(nglnc. 


bnmlng   . 


W'frd  portaMa  engine.     RmIow,  Proctor,  ^  Co.,  Line&ln, 
Emjiaiid, 

There  are  many  parts  of  tie  Cuited  States  where  fliel  of 
'^  this  kind  is  abundant  in  the  field,  and  where  ordinary  fiiel 
is  distant  or  exi>ensive. 
(FiBure»i85,iM.)  The  apparatus  for  feeding  the  engine  with  straw  ia  self- 
acting  and  driven  fhim  the  eugiue  by  means  of  a  strap.  It 
can  easily  bo  disconnecteil  from  the  boiler  ^id  tlie  ordinary 
fire-door  substituted  in  its  place  iu  cases  where  it  may  be 
expedient  to  bnm  wood  or  coal. 
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Steam  may  be  gotten  np  with  straw  as  easily  as  witli  any  jjkJ^J™*'"'  "^ 
other  combustible  by  attaching  a  handle  to  the  feeding- 
rollers  and  turning  them  by  hand  instead  of  steam  power.  ^'g™j!J|*Jj^[^ 
Oiie  man  only,  it  is  stated,  is  necessary  to  feed  the  straw  ^ngm^igj^jg,, 
into  the  machine. 

The  average  cousamptioo  of  straw  is  about  four  or  fire 
times  the  weight  of  that  of  coal,  and,  according  to  experi- 
ments made,  about  8  or  10  sheaves  of  straw  are  required  to 
thrasli  100  slieares  of  wheat. 

A  number  of  these  engines  have  been  at  work  in  Bussia 
and  other  countries  burning  straw;  they  have  also  been 
naed  in  Egypt  with  cotton  stalks  and  in  India  with  indigo 
refbse  as  fiiel. 

Other  machines,  such  as  that  of  Ruston,  Proctor,  &  Co.,    stnwbuniiag 
operate  simply  by  stoking,  haviug  no  automatic  feed.    Such  "^.''' 
is  shown  in  Fig.  187. 

Hallers  for  clover,  lucem,  sainfoin,  minette,  and  similar    cioTa>hiiii«. 
seeds  are  made  with  single  or  double  cleaners,  the  latter 
putting  the  seed  and  chaff  a  second  time  under  the  influ- 
ence of  the  bla^t. 


E^a.  168. — Hulkr  for  dover,  tucern,  and  lainfoin  leed.     Brouhot  if-  Co.,  FiertM,  Dranoe. 

The  machine  has  two  beating-drams,  brought  into  very 
careful  and  adjustable  apposition,  which  rub  the  seed-head 
effectively  between  the  intimately  associated  surfaces.    The 
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^j^^^2r'«*<»v  AM*-  deaning  is  done  by  two  fbns,  which  act  saocessively  on  tiie 

grain  while  it  passes  over  a  series  of  shaking-riddles. 
ciover-hiiiier.      The  machine  is  driven  by  a  4-hor8e-power  engine. 

Agrionltural  AGRICULTURAL  BNQINMB. 

CDgtno. 

These  were  considered  in  the  class  which  indnded  stoam- 
engines  (Glass  54)  and  not  by  the  jory  in  agricnltare. 

Some  of  the  portable  engines,  however,  are  described 
under  <<  Steam  Caltore,"  pages  66-79.  Many  of  the  engines 
adapted  to  steam  plowing  may  be  utilized  at  other  times 
for  the  purposes  of  thrashing,  pumping,  sawing,  etc 


TridUatOuSf 
planade  d$i  In- 

GBAJN'OLBANBBS.  GrainrcUanert. 

The  French  have  an  exoellent  line  of  machines  for  win- 
nowing, screening,  and  sorting  grain  and  seeds,  and  have  a 
great  need  of  them,  for  several  reasons. 

They  frequently  sow  and  harvest  two  crops  together,  such   ^^^  *l**tif 
as  oats  and  vetches  (tares)  for-  instance,  and  then  sort  the  ohlbMt. 
thrashed  results. 

The  crops  seem  to  be  more  harassed  by  weeds ;  the  com- 
mon red  poppy,  the  wild  vetch,  and  cockle  seem  to  be 
ineradicable  from  the  wheat.  A  weed  known  as  crescute  is  weed*  of  field 
is  also  a  great  pest  in  the  clover,  as  it  ripens  at  the  same  time  *^^' 
and  the  seed  is  so  nearly  of  the  same  size  and  gravity.  It  is 
perhaps  rather  a  local  nuisance,  as  the  complaints  of  it  were 
only  occasionally  heard,  like  the  wild  onion  of  Virginia, 
which,  like  the  crescute,  requires  specially  constructed  ma- 
chines to  remove  it. 

The  methods  of  harvesting  are  somewhat  slovenly.  The  ^e  of  i>»- 
crops  cut  with  the  sickle,  cradle,  or  scythe  lie  upon  the 
ground  to  cure,  and  the  result  is  that  stones  and  clods  of 
dirt  are  very  numerous  in  the  thrashed  grain.  Even  the 
mode  of  thrashing  increases  the  quantity  of  this  foreign 
matter,  for  it  is  largely  done  in  installments  on  the  soil  floor 
of  bams  and  sheds. 

In  the  French  machines  are  many  peculiarities;   while  j^i!?^^jJ^ 
some  of  the  machines  act  upon  principles  and  by  methods  maohines. 
familiar  to  us,  others  employ  methods  very  diverse  from 
ours. 

Their  names  are  as  various  as  their  kinds,  and  suggest,  .tS^  ®'  "^ 
with  truthfulness,  a  greater  diversity  of  operation  and  con- 
struction than  is  to  be  found  in  this  class  of  machines  in  the 
United  States. 

The  names  indicate  the  construction  or  purpose. 


Tarare Blast-fanniiig-miU.  French  indloa- 

Aipirateur Snotion-diafb  fan-mill.  ^^ ' 

Nettoyewr Cleaner. 

CribUur Sifter. 

Triewr Sorter. 

iipierrewr Stone-remover. 

^mottewr Clod-remover. 

Divitewr Separator. 

Then,  again,  a  whole  line  of  machines  is  to  be  found  in 
the  extremely  interesting  series  made  by  Hignette,  of  Paris, 
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orain-euaneri,  specific  machines  for  operating  in  certain  ways,  upon  cer- 
tain grains,  or  combining  certain  principles  of  action. 
chia«?*^b**^m^     The  combined  machines  bear  the  following  names,  which 
nette.  are  descriptive : 

^pierreur-Meur, 

Cribleur-^pierreur. 

Crihleur-iupiraieur-ttieur, 

These  may  be  readily  understood  by  collocation  with  the 
terms  above, 
qaaaiflfiotfon.      To  Summarize,  the  machines  may  be  described  as  acting 
by- 


Cribleur-iupirateur, 

Tarat'§-a»piraieur, 

CribUur'trieur^iviseur, 


Blast. 
AspiratioD. 
Graduated  sieve. 


Adjustable  cylindrical  sieve. 
Perforated  and  dented  plates. 
Percnssiou. 


These  distinctions  cannot  be  strictly  maintained  in  the 

arrangement  of  the  examples  following,  as  several  of  the 

special  contrivances  enumerated  are  sometimes  found  in  the 

same  machine. 

Machines  used     Auothcr  class  of  machiucs  consists  of  cleaners  used  in 

with  a  ran  of  conuection  with  grinding  mills,  for  cleaning  the  grain  by 

'    ^'  an  apparatus  placed  between  the  wheat-hopper  and  the  run 

of  stones.    Several  machines  of  this  character  were  shown, 
and  in  three  cases  were  associated  with  devices  for  damping 
the  grain,  to  assist  in  the  operation  of  removing  the  bran. 
^TfDoh  exwbi-     The  French  exhibitors  of  this  special  feature  were— 

tors  in  the  latter 

class.  Adolphe  Vfeve,  Avignon  ( Vaucluse), 

Rose  Fr^res,  Poissy. 

Rebel,  Moissac  {Tam-et- Garonne). 

These  machines,  however,  bring  us  within  the  class  of 
milling  (Class  52),  and,  as  such,  are  outside  of  the  class  (76) 
considered  in  this  report. 

3iast  MUiaspi-  Blost  and  aspirator  machines. 

•  rator  machines. 

In  winnowing  machines,  or  fanning  mills,  the  t3rpe  pre- 
vailing in  the  United  States  is  quite  common  in  France,  but 
in  addition  to  these  is  an  excellent  form  of  machine  which 
works  by  aspiration  instead  of  blast  {tarare-aspirateur). 
Aspirating     One  form  of  this  is  shown  in  Fig.  189,  a  machine  exhib- 
^^^^'         ited  by  Girardin,  of  fitampes,  France. 
(Fignrei89.)        The  parts  indicated  by  letter  in  the  cut  are  as  follows: 

hy  wheat-hopper.  a,  air-passage. 

Qy  discharge  of  clean  wheat.  ffy  first  and  second  taUingi. 

'Oirardln.  o,  aspirating-fan.  e,  third  tailings. 

d,  air-regulating  valve.  tf,  valve-regulator. 
hy  exit  of  dust  and  chafif. 

The  prices  are  from  200  to  350  fr.,  according  to  sixe ;  in- 
tended for  cleaning  from  300  to  1,600  kilos  (say  10  to  00 
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bnshels]  per  hoar,  at  a  driving  speed  of  350  tumB  per  min-    0"i'Mi«inn-». 
ute  of  the  fati-Bliaft. 

Another  form  of  the  same  machine  has  an  additional  ap- 
l>aratiiB  above  for  sifting  out  larger  trash  and  clods  of  dirt. 


Fio.  183.—Jipir«tliig  mtauncer     A   Gtrardin,  Slampa,  France. 


It  is  a  long  shaking  riddle,  over  which  the  nncleaned  grain 
traverses  before  reaching  the  wheat-hopper  6. 

The  grain  pOHBiiig  down  the  zigzag  from  the  hopper  is 
scattered  by  the  impediments  in  its  track,  and,  issuing  from 
the  spout,  is  met  by  the  upward  blast  of  air,  which  only 
allows  the  heavier  grain  to  pass  in  defiance  of  the  air  out  at 
the  spont  g. 

The  next  grade  in  weight  tumbles  over  the  e<lge  of  the 
first  divisional  board  into  compartment/,  and  a  third  grade 
is  carried  by  the  air-current  over  the  second  divisional  into 
compartment/'.  The  third  grain,  consisting  of  light  seeds 
and  white  caps,  reaches  e,  while  the  lightest  of  nil,  chaff 
and  dust,  do  not  fall,  but  pass  out  with  the  air-current  at  A. 
The  regularity  of  the  air-blast  is  obtained  by  the  balanceil 
valve  d,  which  opens  wider  when  the  speed  is  increased. 

The  machine  lisvs  a  great  deal  of  merit,  and  has  some  re- 
semblance, in  parts,  to  our  aspiniting  smut  machines  as 
used  in  mills,  but  is  a  useful  adaptation  of  the  aspirating 
fanning  mill  to  the  nses  of  the  farm. 

Graduated  sieve.  . 

A  British  form  of  machine  for  cleaning  grain  at  a  single 
operation,  and  made  by  Boby,  of  Bury  St.  Edmunds,  En- 
gland, is  shown  in  Fig.  190. 

The  machine  has  a  wooden  frame  and  along  inclined  sieve, 
which  receives  at  its  upperend  the  grain  from  a  hopper.  The 
grain  issues  in  a  thin  sheet  &om  the  hopper,  and  first  fklls    (FigDraiM.) 
upon  a  separator,  which  arrests  stones  and  large  trash,  al- 
lowing the  grain  to  pass  down  and  be  discharged  in  a  sheet 
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orain-iitantr:  gg  wide  OS  the  inclined  sieve  brtneath.  This  sieve  receives 
a  longitudinal  agitation  by  means  of  a  pitmaD  from  a  dank 
OD  the  horizontal  axis,  which  is  involved  by  hand-cra&k  ot 
belt,  as  the  case  may  be. 

Bnby'a  EDgiiib  TJie  longitudinal  wires  of  the  shaking  sieve  are  cai«ftilly 
stretched  and  are  spaced  so  as  to  retain  plamp  grains  and 
allow  broken  or  thin  grains  to  pass,  and  the  meshes  are  kept 
open  by  thin  blades,  which  also  rectify  the  positions  of  th<t 
passing  grains  and  liring  them  into  parallelism  with  the 
wires  along  which  they  pass  in  their  descent  from  the  stone- 
separator  to  their  poiut  of  ultimate  discharge. 


Fig.  100.— Oaiti  cleaner  and  teparalor.    Sohert  Boby,  Burn  Si 
England. 

The  machine  is  particularly  intended  for  the  oleaniog  and 

f..r  10111116  i>»r.  sorting  of  barley  for  malting,  and  the  necessity  of  a  perfect 

^*  action  in  this  respect  is  set  forth  in  the  statement  fbllo wing: 

NM*riMrr  con-     1.  It  IS  esscotial  that,  in  advance  of  the  payment  of  the 

tivc  lorie.v-iwri. impost  duty  [intcmal  revenue  or  excise  tax]  on  the  steeped 

g  m*c  ne.      ^j,]j^  ^j,g  entire  mass  must  be  rid  of  matters  which  prodaoe 

deficient  quantities  of  saccharine  extract. 

2.  It  is  uecesKury  to  separate  all  light  grains  before  mak- 
ing the  malt,  for  otherwise  they  will  become  too  damp  or 
satiiratc<l  in  the  time  necessary  for  the  sufiQcient  steeping 
of  the  good  gmin. 

.'{.  The  thin  or  light  grains  must  be  abeolately  separated 
from  the  full-sized  grains  before  making  the  malt,  for  other- 
wise the  thin  grains  pa^s  unbroken  between  the  rollers  in 
the  process  of  crushing  tho  plump  grains. 

The  operating  surface  of  the  Boby  sieve  is  stated  to  have 
six  times  the  area  of  the  nsual  rotary  sieve,  and,  the  grain 


AQEICULTURAL   IMPLEMENTS:   COMMISSIONEB  KNIGHT.      189 

being  spread  over  so  great  a  snrface,  each  liglit  grain  ia    omiii-afaneTi. 
sift«<l  oat  in  passing  from  the  hopper  to  the  discharge;  in  TheBobnieve. 
the  rotary  sieve  the  acting  surface  is  only  nt  the  lowerside,    (Figure m.) 
estimated  aa  only  erohracing,  at  any  one  time,  one-uinth  of 
the  peripheral. 

Adjnatable  cylitidrioal  tieve.  Aiimswbie  cy- 

Another  form  of  screen  for  grain  was  shown  by  several 
Englisli  and  French  exhibitors,  the  one  selected  for  illus- 
tration being  Ihat  made  by  Penney  &  Co.,  of  Lincoln,  En-    Pcnncy  it  Co. 
gland. 


Flo.  lSl.—A((fii*uibU  n 


It  is  made  of  various  sizes  and  prices,  and  there  are  also  ParpoM. 
special  constructionM  for  certain  purpotiefl,  such  as  the  clean- 
ing and  grading  of  malt,  the  cleaning  of  pease  and  beans, 
etc.  The  latter-mentioned  articles  require  such  a  very  dif- 
ferent range  of  mljustability  that  the  machines  cannot  he 
economically  made  to  suit  the  wide  ranges  of  work. 

The  machine  can  be  adapted  for  all  species  anil  qualities 
of  grains  (within  profitable  limits,  an  stated)  by  means  of 
varjing  the  distance  between  the  w-ires. 

Tlio  cylindrical  screen  may  be  said  to  consist  of  one  con-  Con«uiictioiL 
tiniioii;^  wire  s]>irally  laid  around  the  longitudinal  bars  which 
form  the  skeleton  of  the  screen.  One  of  the  heads  is  ad- 
justable longitudinally  of  the  axis  of  rotation,  slipping 
thereon,  and,  as  it  is  drawn  towards  the  extremity,  the 
spaces  between  the  laps  of  wire  become  larger,  and,  con- 
versely, the  intervals  are  diminished  as  the  heads  are 
approached  by  tlio  reverse  adjustment.  Spiral  springs, 
mounted  upon  the  exterior  rotls  as  in  Fig.  191  (regsoria  ex- 
tirieura\  or  within  the  cylindrical  screen  as  in  Fig.  192 
{renorta  intirieura),  keep  the  screen  extended  longitudi- 
nally. 
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•'     Tbe  diOereut  Iciuds  of  brushes  used  for  cleauing  the 
lueslieti  of  the  screeu  arc  shown  iu  Figs.  192  and  193. 


Fio.  193. — AgJMlable  rotarg  Kcreen  (ditmountcd)  (remwrto  exUrieurt).    JVit- 
ncg  if  Co.,  Lincoln,  EHglaHd. 

Utigiilarity  of  passage  thrungli  tbe  length  of  the  screcu 
is  secured  by  a  s])iral  flange  or  rib  projectiug  inward  from 
the  cylindrical  surface,  which  tnmbles  the  grain  along  until 


Fio.  Viz.— A^jnttabU rotary  Hreen  (iliitaoHHied)  (reiuorla  intMet^rt).    Ptu- 
iiey  if  Co.,  Liueolii,  England. 

it  pushes  it  out  at  the  i;ud.  Dry  and  broken  grain  is  re- 
tarded, while  damp  gniiu  is  cx])tHUtod  in  its  passage,  the 
rate  being  thus  made  uniform  though  the  condition  of  tbe 
grain  may  ^ary. 

itpscriptioti  of     TIh>.  machine  Nhown  iu  Fig.  10L  is  composi^d  of  two  parts, 

(••tjullrabiorDt^i^'of  wliicb   tbo   secoud   and  lower  has  screen- openings  of 

gi'Oiiti'i'  interval  than  the  first  part.    It  is  iiituudcd  for  grain 

(FiBiire  101.)  which  contains  stones,  onhiru  of  vermin,  or  other  matters 
larf^or  than  the  wlti-at  or  the  grain  to  ^vhicb  the  machine  is 
fur  the  lime  adjusted.  Tbe  stones  and  other  large  matters 
pass  clear  through  the  screen  and  into  a  spout,  which  ejects 
them  at  the  side ;  tbe  good  grain  passc-s  over  tbe  meshes  of 
the  iir.st  part  of  the  cylinder  and  is  divested  of  the  small 
and  broken  grains  which  pass  the  meshes;  it  then  itself 
falls  between  the  meshes  of  the  second  jjortion  of  the  cylin. 
der,  and  is  discharged  by  a  spout  at  the  end,  while  the 
stoues  pass  on  an<l  ho  to  the  side  s^Ktut  as  stated. 
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The  prices  be)ow  are 

for  macliines  of  this  description :         Orain-dttmrr,. 

Number. 

1^ 

i 

3 

1 

.          nay  Jt  Co.'«  ad 
1          J^l-     toUrj 

■    1          mguiom.) 

MS 
9U8 

Mtun. 
1.M3 

i.Tra 
j.ua 

1'S24 

1.905 

i!ws 

IB    0  0 
IT  10  0 
30  10  0 

IB    0  0 

I^««. 

1600.00 

OTS.00 

:!,«».  00 

70-^               i  183           38    0  0 

•MfiH.  ].5,  3,  41.aTothetwopM 

t«««uW*<l»t 

one  Mtremity. 

:  Mm.  a.  IC 

Packing  exti-a.    Macliine  for  working  by  hand-crank. 

Perforated  and  dented  plates.  Peribmted  tat 

dented  plate*. 

The  riddle-sorter  of  Pemollet,  Paris,  was  shown  in  several 
forms,  some  adapted  for  the  onliiiary  uses  of  the  farm  in 
cluiuiing  grain,  and  others  for  special  ser\ice,  sucli  as  clean- 
ing green  pease,  young  beans,  lentils,  coffee,  ca«ao,  for  sort- 
ing different  kinds  of  barley  for  brewers. 

The  machines,  in  some  caseis,  are  specially  coustrncted    niddie^ortor. 
for  a  given  purpose,  but  in  others  the  change  of  the  per- 
forated iron  plates  for  others  of  larger  or  smaller  apertures 
is  safflcient  to  adapt  the  machine  to  the  required  puriwse. 


Fig.  l9^.—I^iddle•ll>rler.     J.  PtnoUet,  Pari*,  Ftanoe. 


The  grain  is  placed  in  the  hopiier,  its  rate  of  feed  dei>end- 
ing  upon  the  slide  in  the  bottom.  An  oblique  spout  con- 
ducts the  grain  fairly  witJiiu  the  rotating  cylinder,  whose 
four  compartments,  being  clothed  with  punched  iron  screens 
of  different  apcrtturea,  sort  the  different  kinds  and  drop 
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ora4n<i»aniin,  lYxem  into  boxes  beneath.     The  respective  screens  have 
round  holes  of  different  sizes,  or  long  holes,  to  detain  or  to 

Prnj^et's  rid-  allow  to  pa88,  US  the  case  may  be,  seeds  of  varying  sizes  and 
shapes. 

The  prices  and  capacities  of  the  machines  are,  according 
to  size  and  the  number  of  compartments : 


Prices  Mid  oa- 
paoitiefl. 


Small  tize. 
Larger  tize 


Cylinder,  di- 
ameter. 


CknHmeUn. 
55 
05 


Length  of 
cylinder. 


Meiers. 
1.25 
1.75 


Weight.  ,  ^«fil'*' 


day. 


I 
KUot.     HMtoUterM, 
40  35 

70       I         60 


110 


The  above  have  invariably  four  compartments.  Larger 
machines,  having  from  five  to  eight  compartments,  with  a 
variety  of  changeiible  plates,  sell  at  from  3S5  to  1,100  fr. 


ICaohinea  with 
indented  platea. 


ICarot'a 


doable- 
grain-eorter 


Former  prizeit. 


Another  class  of  machines,  of  which  there  were  several 
excellent  examples,  introduces  an  entirely  new  feature 
into  grain-cleaners,  namely,  '^indented  plates,^  which  form 
I)ockets  to  carry  up  seeds  on  the  inside  of  the  cylinder  and 
drop  them  into  a  tray,  which  carries  away  the  seed  thus  seg- 
regrated  from  the  other  contents  of  the  rolling  cylinder. 

The  '^indented  plates"  are  sectional  cylindrical  jackets, 
like  tbe  perforated  covering  of  the  Pemollet  machine  just 
shown,  but  instead  of  holes  they  have  pockets  or  cups,  made 
by  punching  or  diilling.  Specimens  in  each  method  were 
shown,  but  those  indented  by  a  blow  were  preferred. 

As  in  the  case  of  the  Pernollet  machine  and  others  of  its 
class,  the  enveloping  cylinder  had  x>crforation8  in  its  four 
sections  of  varying  sized  apertures,  according  to  the  spe- 
cial work  to  which  it  has  to  be  applied;  so  in  the  case  of  the 
Marot  machine,  the  indented  jacket,  with  its  recesses  facing 
inward,  has  pockets  of  such  size  and  shape  as  to  catch  and 
hold  special  kinds  of  grain  or  of  seeds  which  it  may  be  re 
quired  to  abstract  from  the  mixe<l  or  foul  material  fed  into 
the  machine, 
action  The  double-actiou  grain-sorter  of  Marot,  for  removing 
from  the  wheat  not  only  round  grains  of  all  sizes,  but  also 
the  barley  and  the  oats,  has  been  familiar  to  the  French 
agricultural  i)ublic  since  1868. 

In  18G0  it  obtained  the  gold  medal  at  the  Concours  O^n^ 
ral  at  Paris ;  in  18G7  the  iirst  prize  at  the  Paris  Exposition 
and  at  Billaneourt ;  and  more  than  GO  first  prizes  in  the  pro- 
vincial exhibitions  which  followed. 

However  effective  the  machine  might  be  for  eliminating 
from  the  wheat  casual  grains  of  other  kinds,  itstill  remained 
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impoasible  to  separate  the  mSteils  (miztnre  of  wheat  and  rye)    orinn-titantn. 


or  the  mixed  barley  and  oats. 


The  new  Marot  "  grain-sorter,"  Figure  193,  while  preserv- 
ing its  previons  qualiflcatioDS,  effects  the  last  two  operations 
most  effectively  by  means  of  indented  pertbrated  plates 
forming  cylinders  aroand  the  axis  of  rotation. 
13  p  B ^VOL  5 
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"*■  Tlio  uev  mode  of  screening  compels  the  long  fjraiiiH  to 
„.  pass  througb  round  holes  eqnal  in  size  to  tbeir  diameter,  a 
result  vainly  soaght  until  nov,  and  which  can  be  readily 
understood  in  looking  at  the  perforated  cell,  the  entrance 
to  which  is  three  times  as  large  as  the  perforation,  beiog  in 
fact  funnel-shaped. 

It  will  be  well  to  enter  into  a  detailed  statement  of  the 
functions  of  the  different  parts  for  the  better  understanding 
of  the  process  and  operation  and  the  perfection  attained. 

The  grain-sorter  is  com])09ed  of  a  dented  cylinder  inclosed 
in  a  wooden  fhime,  wluch  is  sunnounted  by  a  hopper,  T,  and 
iu  prolongation  thereof  in  a  double  inclined  riddle,  agitated 
by  connection  with  a  wheel. 

The  upper  riddle,  g,  retains  all  the  impurities  and  large 
round  grains ;  the  lower  riddle,  i;',  allown  passage  to  the  rye- 
grass seed,  small  seeds,  and  refuse,  which  fall  into  a  tray.  A, 
placed  athwart  the  frame. 

The  wheat  falls  oft'  the  end  of  the  riddle  into  a  hopper,  E, 
and  thence  into  a  spout,  which  conducts  it  into  tiie  interior 
of  the  cylinder  G.  In  a  central  position  in  the  cylinder  be- 
neath the  axis  j  is  a  trough,  R,  in  which  is  a  conveyor,  r,  ro- 
tated by  a  pinion,  t,  from  a  wheel,  t',  on  the  axisj. 

Tlic  first  part  of  tlie  cylinder  C  is  studdeil  with  indenta- 
tions (concave  interiorly,  but  not  perforate<I),  as  shown  in 
I'jg.  lllfi,  which  is  a  portion  of  one  of  the 
plntes. 

These  depress!  on  a  are  of  such  diameterthat 
the  wheat  and  round  grains  may  lodge  in 
them,  and  in  the  movement  of  the  cylinder 
their  contents  are  lifted  and  dropiied  into  the 
triiiif;li  It,  wliile  the  barley  and  oats  are  pre- 
'  vented,  by  their  length,  from  lodging  in  the 
j-,^^yJJ|^^^,^cups,  and,  following  the  slope  of  the  cylinder, 
pinii'  (as  HK,d  in  are  discharged  at  the  opening  o,  at  its  mid- 
cglinil.'rC).        length. 
ra-     The  wheat  and  round  grains,  carried  up  the  cups  and  caught 
iu  the  trouKli  H,  areearried  along  by  the  conveyorr,  and  fall 
into  the  cylinder  through  an  opening,  a,  at  a  point  beyond 
the  discharge,  o,  of  the  oats  and  barley.    Here  they  come 
under  the  action  of  the  set^ond  port  of  the  cylinder,  the  inner 
surface  of  which  has  depressions  of  smaller  diameter,  sint- 
ahle  for  caiTying  up  the  round  grains,  such  as  tares,  but  re- 
jecting the  wheat.    The  tares,  etc.,  are  dropped  into  the 
trough  R',  which  is  a  continiration  of  E,  and,  being  poshed 
by  the  conveyor,  are  forced  out  at  the  en<l  and  led  by  a 
spout;(uot  shown)  into  the  box  1. 
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The  wheat,  deprived  of  oats,  barley,  and  round  grains 
(tares,  mustard,  rape,  etc.),  follows  the  slope  of  the  cylinder    ituota  gnm- 
to  the  point  (,  where  it  falls  into  the  cylinder  C    It  passes*'"*'- 
backward  along  the  whole  length  of  the  cylinder,  pushed 
by  the  belicoidal  wings  which  form  a  conveyor  on  the  peri- 
phery of  cylinder  C, 

At  the  point  u>,  beneath  the  place  of  first  entry  into  the   Modeoraper»- 
cylinder,  the  wheat,  with  some  other  grains 
not  yet  eliminated,  falls  into  cylinder  C", 
which  consists  of   plates  both  dented  and 
perforated,  concavity  inward.     The  grain  is 
caught  in  the  cups  and  carried  up,  and,  while 
the  diameter  of  the  boles  is  not  sufticient  to 
allow    good    wheat  to    pass,   the    shrunken 
grains,  cheat,  rye,  rye-grass  seed,  etc. 
through  the  openings  indicated  by  the  lower  p,J^i9^£)^^ 
row  of  vertical  arrows,  and  fall  upon  the  floor,    and  ptr/orated 
while  the  clean   wheat  is  discharged  at  the    p'"'*-  {.■(»«»ed 
end  into  bos  2.  i-^cgUnd^ C). 

The  sizes  and  prices  of  the  machines  are  as  follows: 


Length.     Width. 


.  HtelaSttrt.   I  Fnmci. 


Larger  machines  for  millers  are  from  350  to  1,000  fr.,  clean* 
ingnp  to  6  hectoliters  {10  bushels)  per  boiu-. 

Another  machine  is  especially  constructed  for  the  separa* 
tion  of  creteute  from  clover  or  lueem  seed. 


FfQ,  198. — Barley-»orttr  for  hrewrriet.    J.  itarol  Aiai,  Xiorl,  France. 

Tb©  machine  for  the  special  use  of  maltsters  and  brewers    . 
has  substantially  the  same  features  in  the  main,  but,  in  ad- 
dition, it  has  three  circular  riddles  at  the  delivery  end  of 
the  machine,  to  separate  the  barley  into  three  grades  accord- 
ing to  the  diameter  of  the  grains. 

ybe  object  of  the  sei>aration  is  to  secure  an  even  germi- 
natioB,  as  it  is  found  that  the  different  development  or  con- 
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oraiH-tUaittTt.  (ijtioD  of  the  gniu  caases  the  spioating  to  be  more  <w  lees 

UHot-<b«i>T-  rapid ;  aad,  coDseqaently,  to  mix  different  grades  of  barlejr 

*°""'  is  to  obtaia  an  aaeren  quality  of  malt,  as  the  plnmitles 

and  radicles  are  unevenly  developed,  indicative  of  difTerent 

stages  in  the  fermentation  of  the  components  of  the  graiii. 

i^cc.  Tbo  price  of  a  machine  of  this  class,  to  dean  27  bushels 

per  hour,  is  1,050  fr. 
iiiiei   gain*     The  mixing  of  rarioos  kinds  of  grain,  which  we  try  to 
avoid,  is  taken  as  a  matter  of  course  in  some  of  the  oirca- 
lars  of  the  machine-makers  in  France. 

In  the  published  description  of  the  siftiiig-sortiug-sepua- 
tOT {cribleur-trieurdiviaeur) of  M. Garamija-Maag^,of  Paris, 
the  following  occurs: 
Marhines  for  "  I  have  wlded  to  m;  machiDeB  all  the  iuiliapeasable  improYemfliita 
•orUnnUie  yield,  f^^^  ^^^^  perfect  cleaning  of  nhoKt,  barley,  rye,  and  oats,  Being  that  th««e 
difti'Tont  grains  nBtarally  grow  together  {mitangn  g»tr«  nuc)  sad  that 
they  alao  contained  alarger  or  Hmal lor  quantity  of  other  long  Otronnd 
seeds  [peosu,  vetrhes,  cockle,  cheat,  etc.]" 

The  machine-maker  bus,  therefore,  addressed  himself  to 
the  ordinary  condition  of  things,  as  he  seems  to  express  it 
The  Garamija-Maug6  machine  is  shown  id  Fig.  199. 


10.  199. — Si/ling-iiorUNg-ieparalor.  L.E.Caramija-ilaugi,  Pari*, I 
•■     It  acts  in  the  same  general  way  as  that  of  Marot,  previ- 
ously described,  but  carries  the  principle  of  separation  to  a 
fullep  extent. 

The  grain  in  the  hopper  on  the  left  passes throngh  agate 
and  by  a  tube  to  the  interior  of  the  rolling-screen.  The 
fir^t  section  removes  small  seeds  and  waste  (dieketa),  and 
then  the  deiita  in  the  first  portion  of  the  cylinder  raise  .the 
wheat  and  round  grains  and  drop  them  into  tlie  interior 
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tray,  where  the  spiral  blade  drives  them  toward  the  second    orain-euanert- 
section  of  the  cylinder.    The  long  grains,  oats  and  barley,    sifung-eorting 
are  pushed  along  in  the  first  section  of  the  cylinder  until  "machine. 
they  reach  the  exterior  holes,  at  which  they  issue. 

The  wheat  and  round  grains  being  conducted  into  the  sec- 
ond section  of  the  cylinder,  as  stated  above,  the  round 
grains  are  picked  up  by  the  dented  surface  and  raised  so  as  Miwg^.^^''^^*' 
to  drop  into  the  second  interior  trough,  wherein  a  spiral 
works  to  thrust  them  out  at  the  end,  where  they  fall  into 
the  box  shown  at  the  right. 

The  second  section  of  the  cylinder  has  portions  of  differ-    DtisoripUon. 
ing  fineness  of  mesh,  sorting  the  wheat  into  qualities  for 
seed  and  for  market. 

The  result  of  the  operation  is  five  grades ;  reading  from  ^^^^2^  ^^ 
the  left  to  the  right,  they  are  as  follows:  Waste,  oats  and 
barley,  seed  wheat,  merchantable  wheat,  round  grains. 

One  point  is  more  particularly  urged  by  the  exhibitor  in 
this  case,  as  rendering  his  apparatus  superior  to  others  of 
generally  similar  construction,  namely,  that  in  other  ma- 
chines (such,  for  instance,  as  that  of  Marot,  shown  in  longi- 
tudinal section  in  Fig.  195)  the  interior  tray  has  but  a  single  to7^u»tl^^ 
ai^justment  for  height  and  slope,  the  inclination  being  equa  ^1^^*^*^^^^' 
ble  from  one  end  to  the  other.    It  is  claimed  for  the  Gara-  ^^ 
mija-Maug6  machine  that  the  different  character  of  the  ma- 
terial in  the  first  portion  of  the  cylinder  from  that  in  the 
second  requires  different  adjustments  of  the  interior  trays 
and  conveyors.    This  the  Garam\ja  Maug6  machine  meets 
by  making  the  regulations  of  the  interior  apparatus  of  the 
respective  ends  of  the  cylinder  independent  of  each  other. 

The  necessity  for  this  arises  from  the  fact  that  in  the  re- 
spective portions  of  the  cylinder  the  interior  depressions  or 
pockets  are  of  different  sizes  and  have  a  different  duty. 
Those  in  the  first  portion  are  larger  in  size,  and  have  the 
duty  of  elevating  the  wheat  and  round  grains,  rejecting  the  ^^*^®  ®'  °p*^ 
long  grains — oat^  and  barley — which  latter  are  ejected  near 
the  midlength  of  the  cylinder,  while  the  contents  of  the  in- 
terior trough — wheat  and  round  grains — are  fed  into  the 
second  part  of  the  cylinder.  This  second  portion  has  smaller 
dents  or  pockets,  which  serve  to  raise  the  round  grains — 
vetches  and  pease — rejecting  the  wheat,  the  round  grains 
being  passed  out  at  the  end  of  the  machine,  while  the  wheat 
of  two  grades  issues  beneath. 

In  the  ordinary  double-acting  machine  the  length  is  2.30     capacity   of 

IDAOIIIIIO* 

meters;  width,  0.67  meter;  height,  1  meter;  quantity  cleaned 
per  hour,  200  kilos;  turns  of  cylinder,  10  to  12 per  minute; 
weight,  100  kilos ;  price,  160  tr. 
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,.  PEscrrssiox  oRAitr-CLEAHSBa.  < 

j^     Another  form  of  machine,  CBpecially  intended  to  r 
stones  and  cloils  from  gram,  ia  ahowu  in  Fig.  200. 

As  luauy  as  rIk  or  eight  different  macbiues,  all  vorfeiDg 
on  tiie  same  principle,  vere  shown  in  the  French  Agricnlt- 
nral  Annex,  made  by  several  manufactnrere,  but  princi- 
pally by  J.  Hignetto,  of  Paris. 


Fio.  300.—Slo>te-eiear«r.  Hignelte,  Pari;  Fraitce. 
The  tray  has  a  melting  motion  on  it»Tibrating8apporting 
buFK,  the  crank  making  115  turns  per  minate. 
i"*'* "' "•*"'  '^'^  grain,  placed  in  the  hopper,  discharges  at  the  lifted 
gate,  runs  over  the  slanting  hoard  and  into  the  bed  of  the 
tray.  It  is  divided  to  each  aide,  and,  as  the  tray  is  patihed 
laterally  back  and  forth  by  a  qnick  motion,  the  contents  are 
sorted  aeooi-diDg  to  gravity. 

C  C  aro  adjusting-screws  at  the  feet  of  the  frame,  8o  as 
to  bring  the  tray  to  a  normal  level  and  distribute  the  grain 
equally  to  each  side.  The  wheat  issnes  at  B,  the  stones 
pass  out  at  O,  the  lowest  point  of  the  tray.  The  at^nst- 
ment  for  iuclinatiou  is  at  II.  The  stones,  being  heavier 
than  the  grainn,  resist  the  backward  blow  of  the  obliqae 
faces  of  the  central  block,  and  pursue  their  way  down  tbe 
slope,  while  the  grain  passes  out  at  B  B. 

Another  application  of  the  same  principle  is  found  in 

Fig.  201,  where  it  is  combined  with  an  aspirator, 

AnpiratoT  ud     The  ospirator,  working  by  poising,  as  it  were,  the  grain, 

u^nir.     '  '"^'  etc.,  in  the  air,  sorts  the  material  according  to  its  gravity, 

the  lighter  imperfect  grains  and  relhsetwingeliminatedaod 
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deposited  in  different  receptecles,  or  discharging  into  the    oratn-daantn. 
open  air  at  different  spouts. 


lUgnatta. 


A  statement  of  the  matters  thus  eliminated  from  wheat 
or  collected  from  the  good  grain  (stones  having  been  taken 
out  in  the  vibrating  stone-cleaTer,  ipierrcur'\  shows  the 
nature  of  the  work  performed : 

Bad  grain,  spired  grain  (having  a  portion  of  the  husk  at-    "^^ 
tacbed,  known  in  England  as  white-caps),  oats,  rye,  barley, 
brown  rust,  buckwheat,  darnel  (r>'e  grass),  straw,  clods, 
ordure  of  mice,  etc.,  weed  seeds,  and  dust. 

The  machine  is  commended  for  cleaning  wheat  oats,  rye,  „;J^y 
barley,  colza,  mustard,  flaxseed,  sunflower,  rice,  dried  vege- 
tables, hulled  barley  and  grits,  cacao,  coffee. 

A,  entrance  for  foul  grain.  i  E,  beav;  waste. 

V,  outlet  foi  stones.  P,  second  waste. 

D,  wheat  of  second  qaalitf.  {  S,  air-regulating  valve. 

The  outlet  for  the  best  wheat  does  not  show  in  the  cut, 
being  on  the  other  side. 

The  proportion  and  price  of  a  medium  size  machine  are    sim. 
as  follows : 

Length meteta..     a  00 

Width do.,-.     3.00 

Height do...,     L50 

Turns  of  pulley  per  minute 100 

Diameter  of  palley meter..    0.40 

Declivity,  A  to  V do....     0.02 

Quantity  cleaned  per  hour hectolitera..  10  Capult] 

Price francs..  1,800     Prloe. 

Another  form  of  the  machine  has,  in  addition  to  the  ap- 
paratus shown  in  Fig.  201,  a  rolling- screen  such  as  shown 
in  Pernollet's,  Marot's,  and  Caramya-MaugS's. 


STSiW-OUTTEBS. 

The  European  judgmeDt  on  strsw-cattefs  is  nnanitDOos. 
While  iu  the  United  States  we  have  as  many  as  five  differ- 
ent principles,  each  of  which  seems  to  be  muntfuned  and  to 
iirincip^^uKdhave  its  admirers,  but  one  kind  soema  to  be  in  any  favor  io 
umi  Id  KnroiH.  jjm^jj^^  ^i,at  IB  which  a  cuTved  knife  on  a  wheel  passes 
with  a  draw-cat  transversely  across  the  opeoiog  at  which 
the  straw  is  presented. 
importuce  or     If,  was  the  determination  of  the  jury  in  this  class  to  inve 

tbe  slupplng  and  J      -r  o 

reveniDB  mo-uQ  high  commendatiou  to  any  straw-cutter  which  was  un- 
provided with  the  stopping  and  reversing  motions  conve- 
niently placed,  so  as  to  be  operatable  by  a  man  who  might 
find  bis  hand  to  be  actually  in  danger. 

ufrnMhiM"*"  ^^  English  straw-cutters  were  in  great  variety  of  sizes, 
one  Arm — Lowcock  &  Barr — showing  21  sizes,  at  prices  ftum 
52.50  fr.  to  025  fr. 


Fio.  WZ-^StraiB-oiMer.    mdiwumd  f  CkandUr,  SaXfnrd,  England. 

A  Fig.  202  is  a  machine  exhibited  by  Richmond  &  Chandler, 
of  Salford,  near  Mancliester,  England.  It  is  furnished  with 
a  mechanism  for  arreHtiug  the  feed  ^ther  by  means  of  the 
hand  or  the  foot,  and  an  automatic  retrograde  movement. 
The  mouth  has  a  width  of  12f"  and  a  height  of  5".  An  end- 
less-chain feed  is  employed,  which  delivers  to  the  pair  of 
900 
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rollers.    Price,  with  endless  chain,  £16  2#.    This  is  but  one   straw-eutun. 
of  the  sizes  made  by  this  firm. 

Picksley,  Sims  &  Go^s.  machine  is  mounted  with  a  slip- .  ^^^®y*  ^^™* 
ping-pinion  for  changing  the  length  of  cut  without  changing 
the  wheels,  and  a  mechanism  for  arresting  the  motion  and 
reversing  the  feed.    All  the  gearing  is  covered  in  with  iron- 
caps  and  has  bronze  boxing. 

Corbett  &  Peele's  machine  makes  the  stop  and  reveme  mo-  p^i^.  Copbett  & 
tion ;  the  former  by  moving  a  handle  within  reach  of  the 
feeder,  and  the  latter  by  moving  the  handle  in  the  opposite 
direction. 

Lowcock  &  Barr's  machine  has  a  lever  so  placed  that  a  Barr^^~^^  * 
man  who  finds  both  his  hands  about  to  be  or  being  drawn 
in  can  lean  against  the  lever,  which  stops  the  motion  and 
then  instantly  reverses  it. 

There  was  much  evenness  of  merit  in  the  construction  ^^Oj^^^^jg; 
and  working  of  the  European  chaff-cutters.    We  had  none^^^- 
to  compete  with  them.    The  interest,  in  view  of  the  fact  of 
honors  being  easy  in  the  ordinary  working  parts,  centered 
upon  the  safety  arrangements. 

The  culture  of  maize  is  extending  in  Europe.  In  the  Moiae^sutter. 
Mediterranean  countries  it  is  already  very  large  and  very 
important.  Several  French  and  English  firms  put  up  the 
grand  hache-paille  or  haehe-niaiSy  specially  for  cutting  corn- 
fodder.  It  has  the  same  general  construction  as  the  ordi- 
nary straw-cutter. 

The  haehe-ajancy  or  furze-cutter,  is  for  cutting  the  prickly  F«w«e^tter 
plant  ( Ulex  SurapcBus)^  also  known  as  gorse  and  wkitij  very 
conmion  in  Europe,  and  sometimes  used  as  food  for  beasts. 
Being  a  woody  spiny  bush,  it  requires  considerable  strength 
in  the  machine,  and  the  rollers  are  so  arranged  as  to  mash 
the  plant  before  its  presentation  to  the  cutter.  It  is  i)ossl- 
ble  that  in  some  of  our  less  hospitable  and  mountain  regions 
some  plants  may  be  utilized  in  the  same  way. 

The  machines  made  by  J.  Crowley  &  Co.,  of  Sheffield,  ^-  crowiey  & 
England,  have  Edwards'  patent  safety-lever,  which  controls   ^^^J^'^'^*  '^^ 
all  the  working  parts  of  the  machine  concerned  in  the  feed — 
the  forward  feed,  stopping  the  feed,  reversing  the  feed,  and 
changing  the  length  of  cut. 

The  mouth  is  of  steel  and  the  feed-rollers  of  cast  iron,  the 
legs  of  malleable  iron. 

A  traveling-web  can  be  applied  in  the  feed-trough,  and 
this  comes  also  under  the  control  of  the  lever,  to  be  stopped, 
started,  reversed,  or  have  its  speed  changed,  as  may  be 
desired. 
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stratc-cuttert.      The  machine  is  made  of  various  sizes,  for  i>ower  or  for 
hand. 


Co. 


J.  Crowley  & 


SizM  of  moath. 


Sizes  and  prices 

of  maohincii  with 
Edwards*  safety* 
lerep.  8; 


i  by  2i  inches 
0  by  3k  ii 


inches . . . 
10|'  by~4(  inches 


Pric< 

). 

£ 

«. 

d. 

2 

7 

6 

4 

0 

0 

9 

7 

0 

21  10 

0 

BeTolotlona 
per  minute. 


200 
200 


ClMir  eat 
perlumr. 


],ttO 
6^710 


Calculated  for  a  f '^  length  of  chaff.  The  larger  sizes  only 
have  the  safety  and  controlling  lever.  The  last-mentioned 
size  has  the  feeding- web  and  driving-pulley  complete. 


OBAmCEVSHSSS. 

Id  EQ^land  and  in  France  there  is  a  large  demand  for  a 
class  of  small  mills  for  rongh-grinding  grain  for  feed  and  for 
crashing  oil-cake.  These  machines  are  known  in  England 
by  several  names — crushers,  kibblers  (French,  concasseurs,  ..''™*'  "^"' 
aplatuseurs,  hroyeurs,  etc.)-  The  machines  vary  in  their  tn  sngiand  ami 
constructiun  as  in  their  effects,  and  pass  by  gradation  into 
regular  mills  with  buhrs.  The  product  is  intended  simply 
for  feed,  auil  the  breaking  of  the  cnticle  of  the  grain  is  sub- 
etautially  sufficient. 

The  machine  koown  in  France  as  the  aplatisseur  was  tiu  French 
shown  byanumberoffirms;  Fig.  203,  exhibited  by  Bodin,  of 
Trois-Croix,  Reuues,  France,  is  a  representative  machine. 
The  grain  issues  from  the  hopper  in  quantities  regulated  by 
the  feed-wheel,  and  fulls  between  the  flat  surfaces  of  the 
two  large  rollers  (0.70  meter  diameter],  one  of  which  is 
driven  by  hand  or  pulley,  while  the  other  is  moved  by  con- 
tact. A  set-screw  regulates  the  distance  between  the  two 
rollers,  and  a  spring  permits  them  to  separate  should  a  stone 
or  foreign  l>ody  intrude  between  them. 


Fig.  203  —Aplalitiear  igratH  Jlatleaer)     E  Bodtn,  Eennei,  France.  "«"- 

The  work  by  hand  is  1.40  hectoliters  (22  gallons)  per  hour;    Ctpuitr. 
by  horse-power  or  steam,  5  to  7  hectoliters.    The  weight  of 
the  machine  is  3ia  kilos;  the  price,  272  fr.  ^'^■ 

A  smaller  size  for  persons  keeping  one  or  two  horses  is 
sold  at  110  fr.,  and  grinds  11  gallons  per  hour;  and  a  larger 
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»■"*»*'■»•*"•■  size,  weighing  500  kilos,  is  price  600  fr.,  and  grindB  from  10 
to  15  hectoliters  per  hoar. 
The  more  common  machine  is  one  which  has  grooved 
rollers  bo  as  to  make 
a  rough  :grindiug  op- 
eration. The  forma 
of  these  machines  are 
very  numerons  within 
moderate  limits,  and  the 
multitude  of  exliibiton 
and  excellence  of  the 
machines  show  tlie  im- 
portance attached  to 
grinding  grain  for  ani- 
mals in  preference  to 
feeding  it  whole. 

The  grain-crosher 
shown  by  Bicbmond  & 
Chandler,  of  Salford, 
near  Manchester,  Eng 
land,  may  be  taken  ae  a 
specimen.  It  is  made 
in  various  sizes,  and  is 
used  for  cmshingbeaufi, 
pease,  oats,  barley, 
maize,  Haxseed,  or  malt. 

iee.     I  Price. 

I.  d.  i  MeaunofroUeis.  X  (.  A 

10  0  14  X  8 16    00 

7  C  24  X  11 la    0  0 

The  average  gain io crushing 
grain  was  determined  by  an 
experiment  nith  the  omnibus 
horsea  of  London,  and  amounts 
to  25  per  cent. 

The  "set"  of  the  rollers  is 
rcgulate«l  by  means  of  two 
thumbscrews  in  front  of  the 
machine,  so  that  the  grain  may 
be  crushed  to  the  required  de- 
gree of  flneness.  The  feed  of 
the  grain  to  the  rollers,  accord- 
ing to  the  force  applied  to  the 
machine,  is  determined  by  a 

~„    "^. ,,■■.       .       J,  I       small  regulating- wheel. 
Fig.  20e..~Biddeir)  oaU  and  beam      ,       ,    *•         ,  .*       ,  „.  ,    , 
"    kibbler.  Mal^Iro,imrk,,Mal.     In  the  machme  of  Picksley, 
doK,  England.  SimH& Co.,of  Leigh,nearMan- 

*  shown  in  cut. 


S04. —  GTain-cFu»h(r.       JficAnORiJ   ^ 
Ckandiff,  Sal/oTd,  England. 
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Chester,  England,  tbe  rollers  are  of  different  sizes,  are  each 

flriven  positively,  torn  at  different  speeds,  and  are  cban-   ptckder,  si^u 

Deled  in  opposite  directions.    *  *^' 

The  "kibbler"  is  designed  for  crackiug  oats,  beans,  and  v,-?SiJ''5»6f  "^ 
maize  for  horse-feed.  Fig.  206  is  Biddell's  "kibbler,"  ex- 
hibited by  the  Maldon  Iron  Works,  of  Maldon,  England. 
Its  cost  is  £3  3«.  It  ia  like  a  large  cofGae-mill,  and  has  re- 
newable iron  plates,  with  capacity  for  setting  for  vaiioas 
degrees  of  flneness. 

Cake  of  cotton-seed  or  flaxsead  is  an  important  article  of   ou-aik*  in  im 
food  in  English  and  French  farming.    The  oil-cake  breaker  EwdT" 
(French,  coneaaseur  de  tourteaux)  has  a  hopper,  into  which  ■ 
the  cake  is  slipped  edgewise  and  gripped  between  a  pair  of 
spiked  rollers,   which  re- 
duce it  to  pieces  suitable 
for  sbeep  or  beeves.    Kun- 
ning  down  the  grating,  the 
dust  is    removed.      For 
lambs,    which    require   a 
finer  product,  the  second 
and  lower  pair  of  rollers  is 
put  into  action.     The  ca- 
pacity is  from  3,000  to  4,000 
lbs.  per  hour. 

Corbett  &    Peele's  oil-  - 
cake  breaker  makes  6  dif-  ^ 
ferent  sizes  of  cake-meal, 
and  has  cleaning-combs  to 
prevent  adhesion  or  ClOg-FlO-  206,— Oif-oote  breaker.      Corbetl  f 
ging  of  damp  cake.      The  ^*^^'  Shre«i»bur<i,  England. 

plates  forming  the  hopi>er  are  made  to  fall  back  to  form  a 
capacious  hopper  for  broken  pieces.  Boxes  receive  the 
broken  cake  and  the  dust  separately. 

Maize  is  largely  grown  in  some  parts  of  France,  but  the    con-sheiicn. 
shellers  are  of  American  models  and  require  no  notice  here. 
Corn-shellers  of  English  and  of  French  make  were  exhibited 
at  the  Paris  Exposition.     Com  is  principally  grown  in 
France  for  fodder  only. 


RoH-eutUri.4le.  SOOT  WASBERS.  CUTTEB6.  iSD  PVLFSRS. 

<.f^°nKorJJS     Machinery  for  cutting  aud  slicing  roots  win  Dever  haTe 

rurfrcd.  the  same  importaQce  in  the  United  States  that  they  have 

in  Europe,  for  our  climate  of  excessive  changes  is  neither 

favorable  to  the  development  of  the  roots  in  Bommer  nor 

their  preservation  in  winter. 

As  might,  therefore,  l>e  expected,  Enro]>ean  nations  are 
mnch  ahead  of  us  in  the  quantity,  variety,  and  efficiency  of 
tlieir  machinery  for  Trashing 
root»  and  preparing  them  for 
feeding  to  the  animals. 

Tlie  root-washer  shown  by 

Boilin,  of  Trois-Croix,  Bennes, 

France,  is  a   sample  of  the 

most  usual  form.    The  roots 

put  into  tlio  liopper  at  the  end 

Fio.  a07.— fioo(-tran*er.    E.  BodiK.  are  tumbled  over  and  over  in 

StKnf,  Fraxrf.  ^j^^  ^^^^  alternately  in  the 

water  and  out  of  it,  and  by  rubbing  against  each  other  and 

against  the  bnrs  of  the  cage,  aided  by  the  agitation  of  the 

water,  rub  aud  wash  off  tlie  a4lliering  soil,  and  arc  discharged 

at  the  end  of  tlie  hopper.    The  machine  weighs  IGO  kilos, 

and  costs  HW)  fr, 

Tlic  loot-wnsher  of  Peniollet,  Taris,  is  all  of  iron  except 
the  oaken  frame.  Tlie  basin  is  of  galvanized  sheet-iron, 
painted,  and  i»  readily  reaclie<l  for  cleansing  off  the  collected 
soil  by  lifting  the  hop[>er  and  cylinder,  exposing  the  basin 
to  be  swept  and  washed. 


Fig.  208,— floe  (.waiAer.    J.  J'entoUet,  Parii,  Flmpe, 

The  rate  is  18  to  20  turns  per  minute.    A  helix  in  the 
cylinder  expels  the  roots.    Tlie  machine  is  made  of  3  sizes, 
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all  of  the  same  diameter  (60  centimeters),  but  differing  in  ««><  «««■»,  »te. 
length.  nMi-wHhw. 

""*'*■  FnmcB.  siiHandpciCM. 

1.10  meter ICO 

l.GO  mater 300 

3meteTti 300 

A  potato-assorter  was  exhibited  in  the  English  section  by^^*;i'»P°"'* 
Penney  &  Co.,  of  Lincoln,  which  aaaorts  the  tutters  into 
three  grades — small  for  stock,  medium  for  seed,  and  large  for 


FlO.  209.— PD(ato-o»»orter,      Penntjfiu     1  imvln    J- njlaad 

market.    It  rubs  off  the  soil  at  the  same  time,  and  can  be 
operated  by  a  lad. 

The  capacity  of  the  small-size  machine  is  abont  1,000  lbs.  < 
per  hour,  and  the  larger  size  about  one -half  more.  The  roll- 
ing action  of  the  sieves  prevents  lodging  of  the  potatoes  in 
the  gratings.  The  sieve  shown  underneath  the  innchinc  in 
the  cutis  placed  there  merely  to  exhibit  its  form  and  struct- 
ore. 

The  prices  of  the  respective  sizes  are  £8  10s.  and  £10  10«. 

Except  in  the  feeding  of  turnips  in  the  ground  to  t<heep, 
roots  are  almost  universally  cut  before  feeding.  The  ma- 
chines vary  in  construction  and  in  the  shape  of  the  slice. 

Some  machines  make  round  slices  by  a  simple  transverse 
cut,  the  thickness  depending  upon  the  set  of  the  knife  beyond 
the  plane  of  the  disk  to  which  the  cutters  are  attached. 
This  form  is  shown  in  Bodin's  root^cntter.    The  cast-iron 
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>-  hopper  has  a  shelving  bottom,  which  keeps  the  roota  ap  t 
the  cutter-disk  to  the  last  piece. 


KlO.  210.— Rool-cultfr,     E.  Bodin,  Betrnei,  FroMt. 


Price,  The  weight  of  the  machine  is  70  kilos ;  price,  60  ft. 

MnUBFitidDii     In  a  motliflcation  of  the  machine  the  round  sections  are 
t  emu  De.   ^^^^  .^^^  ^j.^^  ^^,  means  of  sharp  spurs  projecting  from  the 
face  of  tlie  disk  a  little  in  advance  of  the  knives,  which 
score  tlie  roots  no  <leeply  that  when  the  knife  sbavee  off  a 
section  it  fulls  in  slips. 
Another  modification  has  a  toothed  knife  (Fig.  212),  as 
HnotA  Taw- shown  in  the  machine  (Fig.  211)  exhibited  by  Hunt  &  Taw- 
*"■  ell,  of  Earl's-Colne,  Essex,  England,  and  by  several  other 

manufacturers.     It  adds  5  fr.  to  tbe  price  of  the  machine. 

Still  another  modification  is  a  form  of  knife  with  angular 
projections,  forming  Y-shai)ed  cutting  edges.  This,  how- 
ever, is  not  so  common,  and  is  more  expensive,  as  well  as 
being  more  difficult  to  grind  and  keep  in  order, 
vkHoui  foniii  Variations  in  tbe  knives  for  tbe  puri>08e8  of  feeding  cat- 
tle, sbeep,  etc.,  are  found  in  several  machines,  otherwise 
similar  in  all  features.  Such  machines  ara  said  to  rasp, 
pulp,  sbred,  mince,  cut  {imitteer,  rdper,  eot^per,  etc),  as  the 
case  may  be. 
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Fig.  213  Bliows  the  larger  machioe  of  tbiB  character,  hav- 


ing a  disk  with  knives  at  each  side  of  the  hopper  (A  double'^  Co.*  root^cot- 

^  •^'^        '  t«r  (Figure  S18J. 


Hunt  &  TaiC' 


Fig  211 —BooUcumr     Ha»I^TairrU  Earrt-Colnr  Fngland 


Toothed  knUe 


Fig.  2l2.~Toollitd  knife  ofnot-eatltr.    Bunt  f  linwll,  Haltieai,  Ensland. 

Messrs.  Woods,  Cocksedge,  &  Co.  had  a  aew  turnip-cutter,    wood*,  caaiu 
which  cuts  the  roots  into  three  distinct  sizes,  and  thas  serves  cultoi. 
the  i>iirpose  of  three  machines. 

One  of  the  disks  has  a  knife  for  fine  cutting  and  the  other 
for  coarser.  In  the  hopper  is  a  hinged  plate,  which  may  be 
turned  over  to  either  aide  of  the  hopper  in  order  to  conduct 
the  roots  to  the  required  side,  according  to  the  fineness  of 
cutting  desired.  The  plate  covers  up  one  disk  while  it  forms 
a  sloping  hopper-bottom  to  conduct  roots  to  the  other. 

The  Maldon  Iron  Works,  of  Maldon,  England,  exhibited  ^^^^*™  ^^ 
a  machine  known  as  a  root-shredder,  the  disk  being  occa- 
14  p  B ^VOL  6 
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Boot-eaotr,,  tic  pjed  ijy  a  multitude  of  tearing  points  in  the  sectors  between 
the  radial  kiiives. 


Fia.  313.— Don  bt^-oofin^  I 
t-     Prict : 


PicUUy,  Simt,  f  Co.,  Leigli,  Bugtatii. 


lUot-abred' 
in.  Ualdun  IroD 


Fio.  214. — SooUtkredder.    Maidon  Iron  Worlu,  MaUUm,  E»gUmd, 

CDtt«r  cyiin-  Another  form  of  root-cntter,  but  not  so  good  as  those  de- 
scribed, has  cutters  on  the  periphery'  of  a  cylinder,  the  pieces 
passing  into  the  inlerior  of  the  cylinder  either  as  rooud  sec- 
tioua  or  slips,  acoordiug  to  the  style  of  the  knives. 
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A  better  form  than  the  cylindrical  is  the  tnmcato-coaical,  s«*™o«^  t^ 
which  was  exhibited  by  Piuel  Fils  in  several  sizes : 

6  toothed  knives,  2,000  kilos  per  hour,  weighing  170  kilos, 
cost  126  fr. 


tlo.  21&.~Bool-<mlttr.     Fiittt,  ThU-ea-Vexin,  Frmix. 


4  toothed  knives,  1,000  kilos  per  hour,  weighing  110  kilos,   phob. 
cost  84  fr. 

Fig.  215  shows  more  clearly  the  shape  of  the  knife-cooe, 
which,  in  the  present  instance,  has  12  knives. 


FiQ.  aie.—n-irtfo-ooitfcal  cutter. 


The  turnip,  beet,  carrot,  or  turnip-radish  are  fed  either 
alone  or  mixed  with  cut  hay  or  straw,  or  with  meal  of  maize, 
beans,  barley,  or  pease. 


Fooi^!OlMng  FOOD-COOSUTB  APPAlUTUa. 

appantiu.  ' 

No  absolute  statemeiit  can  be  made  of  the  greater  ecoD- 
omy  of  cooked  over  raw  food.  QuestionB  of  the  prices  of 
the  food,  of  fuel,  and  of  labor  are  essential  elemeuts  Id  the 
calculation.  As  food  increasea  in  value  and  labor  cheapais, 
focd-cuoking  apparatus  come  into  use. 
Freneb   tod     Fr.ince  and  England  were  the  princii>al  exliibitois  in  tliis 

kI^i?«  appi-  line  of  apparatus.  Beanme  had  a  light  and  cheap  apparatos 
of  galvanized  sheet-iron  for  cooking  vegetables,  grains,  and 
roots,  with  capability  of  being  used  for  otlier  domestic  pur- 
poses, such  as  .^lothes-waahing  and  soap-making,  and  which 
may  be  used  for  stewing  fruit  fbr  canning,  if  made  of  the 
prbt>ei  metdl. 

Pii«.  Price,  from  50  to  400  is  for  a  capacity  of  from  25  to  500 

lbs  of  gram. 


[  m  lYI  — Poriable  cooking  aj^aratu.    L.  Btavme,  BoHlofii^  Ahmm. 


Cnokine  ipM-  Auotlicr  form  was  exhibited  by  A.  Fouch^,  of  Paris.  It 
"(fVo"  2"^)  '  is  matlc  of  sbeot-iron  or  copper,  and  is  sus^wnded  on  posts 
rising  from  the  sides  of  the  furnace.  When  at  work,  the 
bottom  of  the  caldron  fits  within  the  top  ring  of  the  fire-box, 
cleats  on  the  vessel  resting  on  the  rim  of  the  section  beDeath, 
When  the  caldron  is  to  be  discharged,  it  has  first  to  be  lifted 
clear  of  the  furnace.  This  is  done  by  means  of  the  bail,  cama 
on  which  nXw  tlio  axis  of  suspension  of  the  caldron,  and  it 
may  theu  be  tipped,  as  showu  in  Fig.  218  fr. 
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Containing  1  hectoliter  (92  gillona) 300  yonoW'Pria* 

Containing  2  heotoliten - 380 

Containing  3  heatoliten 340 


—AgrtcHUural  oatdro*.    A.  Fonchi,  Farit. 


The  cast-iron  boUer  and  steamers  made  by  Bodin,  of     Bodin>i«rt- 
Bosi^res,  near  Saint-Floreat  (Cher),  are  shown  in  Fig.  219. 


no,  319.— JffriwlhirBl  Mlw.    Boi^  BoMnt,  FranM. 
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^^M^T"""'     It  bas  gratea  for  wood  or  for  ooal,  and  lias  additioiul 

^^j^g^  •B'l- steamiiig-cbambers,  which  increaae  its  capacity  150  per 

cent.,  the  contents  of  each  being  fcept  distinct    It  is  easily 

transported  in  sections,  eeoaomical  of  fuel,  and  ready  for 

immediate  use  in  any  place  without  setting  in  masonry. 

Prto".  Price  complete :  maea. 

30  llt«ra  capacity 54 

200  UUre  capacity ISB 

There  are  eight  intcrveuing  sizes. 
The  English  apparatus  of  Richmond  &  Oluuidler,  of  Sal- 
focd,  near  Manchester,  is  shown  iu  Fig,  220.    It  has  a  atrong 


FiQ.  330. — SiMin-ivokiHj  apparatiu.    AickmuNil  ^  Chandler,  Salford,  England. 


I'  iron  boiler,  set  in  brickwork  and  provided  with  a  safety- 
valve  and  elevated  water-cistern.  On  one  side,  or  both,  of 
the  boiler  i»  a  cooking-tank  swinging  on  gudgeons,  through 
one  of  which  the  steam-pit>e  passes.  The  cover  of  the  tank 
ha»  a  gn.sket  and  is  fastened  down  by  a  cUin pi  tig-screw  and 
bridge.  The  tank  tips  on  its  axis  to  discharge  its  contents. 
The  height  of  the  column  of  water  bears  the  proper  propor- 
tion to  the  pressure  (uud,  consequently,  heat)  of  steam  re- 
qnircil,  but  is  shown  shorty  for  compactness,  in  the  illnstra- 
tion. 

Barford  &  Perkins  exhibited  in  the  English  section  an 
apparatus  of  the  same  general  construction,  but  the  boiler 
was  set  in  an  iron  case  and  required  no  brick-woi^.  It  is 
adapted  for  steaming  hay,  chaff,  roots,  grain,  flaxseed  meal, 
and  other  feed;  also  for  boiling  milk  for  pigs,  and  water  for 
steeping  other  food.    It  is  much  nsed  for  stable  pniposes ; 
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also  for  cooking  the  meat  and  meal  fed  to  hunting-dogs  in      Food-eooHng 
the  very  extensive  kennels  of  Great  Britain  and  Ireland,  ^.^rfj^d  &  Per- 

kins  Agiiciiltiiral 

It  is  stated  to  be  capable  of  steaming  aU  the  food  for  50  bouer. 
head  of  cattle  and  as  many  pigs,  at  a  cost  not  exceeding  one 
shilling  (English)  per  day,  where  coal  is  cheap.  It  has  a 
wrought-iron  steam-generator  with  feed-pump  attached,  a 
60-gallon  galvanized-iron  boiling-pan,  and  a  9-bushel  revolv- 
ing root  or  chaff  pan. 
Price,  complete,  with  12  feet  of  iron  flue-pipe,  $160.  Price. 


riiwrard  fm- 


riySTARD  IMPLEXSNTS. 


Even  the  vine  and  wine  statistics  of  Fraoce  eoaroely  pre- 
pare one  to  Wew  withoat  afitODishment  the  enoimons  area 
in  vineyard  cnltivation  in  that  conntry.  The  product  is 
Vkne  pTDdDct  stated  at  1,100,000,000  pallons.  In  most  distncts  the  land  ui 
held  in  small  tracts,  and  the  cultivation  is  strictly  by  hand, 
the  peasants  owning  no  horses.  For  proprietors  somewhat 
more  prosperous  a  whole  series  of  implements  is  prepared 
si>ecially  adapted  to  tbia  culture,  the  object  beiDj;  to  do  by 
animal  power  as  nearly  aa  possible  what  is  performed  by 
hand. 
Euid  impi«-  The  hand  process,  by  means  of  the  pronged  hoe,  cousists 
ill  drawing  the  soil  alternately  towards  and  from  the  vine, 
BO  as  to  keep  the  soil  open  and  free  from  weeds.  The  plow 
is  mlapted  to  the  same  work,  and  does  it  as  the  plow  used 
to  with  us  in  the  old-fashioned  method  of  com  cultivation, 
throwing  the  furrow  alternately  from  and  towards  the  com. 

The  A-iueyard  plow  exhibited  by  Moreau-Chaamier,  of 


Fig.  'ill.—Vintsardploie.  Jfonaii-Chaumter,  Tourt,  Franot. 
MurMaCbaQ- Tonrs  {Iitdre-et-Lmre),  is  transformed  by  the  articulation  of 
the  handles,  which  incline  to  the  right  to  throw  the  soil  fh)m 
the  vine  (dvchavesement),  and  to  the  left  for  throwing  to  the 
vine  {reckaussement).  A  central  regulator  on  the  standard 
of  the  forwanl  wheel  enables  the  draft-hook  to  be  thrown 
right  or  left,  so  as  to  transfonu  the  iuiplement  into  a  dS- 
PHce.  ckausseuse  or  rechausseuBC,  respectively.    Price,  80  ft". 


FiQ.  233.— DnJtaMMiiM.    Sena^t-Gouin,  Salnt«-Maure,  »«■<«. 
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Figs.  222  and  223  show  the  dSchauageuge  and  rechauaaeuse,  ,  y'ofvrd  im- 
respectively,  exhibited  by  BeoiHilt-Ooniii,  of  Sainte-Maure 


Fio.  323. — RechaaMtMM.    Benaitlt-Ooain,  Saiatv-ilaure,  Franc*. 
{IndreetLoire).    The  a^jnstnieiit  for  throwing  away  from  .^ ^^^^t 
or  towai-ds  the  vine  ia  done  by  shifting  the  handles  and  by  ^^^.  f'^p"'" 
lateral  adjustuieut  of  the  draft-link  on  the  clevis.     The 
French  plows  all  throw  the  furrow  to  the  right,  and  the 
fignres  show  the  change  quite  clearly.    The  rows  of  objects 
represent  the  vines. 

A  special  plow  is  made  by  Morean-Chaumier,  of  Tours,    **i^  '<"  ''"•>' 
the  depth  of  the  point  being  regulated  by  an  additional 
lever,  which  is  articulated  to  the  beam  and  maintained  at  a 


Fig.  224. — Ploic/or  hilly  ground.     Jforeati-Clrntmier,  Tour$,  JVaxM. 


plow  has  the  same  adjustable  handle  and  side-draft  regn- 
hitoT  as  the  vineyard  plow  (Fig.  i 
Price,  160  tr. 


Fio.  S!2S.—Fla«]MnI plow.    StiUMU-Qwii*,  SatHtt-Mamre,  Amtoe. 
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femmS''""' *""     Keuanlt-Qouin  also  exhibited  a  vineyard  plow  (Pig.  225) 

f^'"'"'r.i"' tat- with  a  lateral  cotter  (eaoaitlonneur)  on  tlie  land  side;  this 

"rp^^'i  r        '^  broiigUt  into  action  by  a  levor,  wbicb  causes  it  to  project 

into  the  spaces  between  two  Tines  in  a  row,  so  as  not  to 

leave  strips  of  untitled  soil  l)etween  the  vines.    It  requires 

the  attention  of  tbe  plowman  to  thrust  it  oat  and  draw  it  in 

as  ho  proceeds  ill  on  g  the  row. 

Price.  rriue,  from  85  to  HO  ir.,  acconliug  to  size. 

1™?°°!"*'""'*      The  double-iuoldboanl  plow  [buttotr)  is  bat  little  used  in 

Americii,  but  is  of  great  value  in  tending  root  crops  and 

yiucs,  which  are  planted  closer  than  com  usually.     The 


ironait-Cfaiiinler, 

^|Mnreaii.Chsu&i(H(,i,-  uxlubitnl  b,v  Moreau-Ohaumier  is  shown  in  Fig.  230. 
Some  such  ]ilows  are  made  with  eximnsible  moldboarda,  so 
lis  to  ridge  up  the  soil  against  each  side  in  balks  of  greater 
or  less  width. 
Prior.  pri(.e  00  fr. 


Fig.  237. — French  gaag-ptomfor 


R<i»Di(-oaD-     Tiie  gang-plow  (hUoe)  of  Benault-Oouin  is  of  various 
irviuejirda.     widths.    With  the  larger  size  a  balk  of  1.30  meter  can  be 

fiUly  cultivated  in  two  rounds. 
P^"-  Prices,  according  to  size,  80,  90, 110  fr. 
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The  Tioeyard  plow  with  adjustable  shares,  known  _ 

roueUeuse  in  Burgundy,  was  exhibited  by  Renault-Gouin.'^^^*^- 


FlO.  228.— rine^nnl  pUne  of  Burgundg.     Bmaitll-Ooiilii,  Sainle-Maun, 


It  throws  earth  from  each  Bide  into  the  middle  of  the  balk 
and  then  splits  the  ridge  with  a  hoe.    The  side  shares  are  on 


FlO.  229. — Vineyard  korae-hoe.    Souckti-Piitet,  Langeait,  FVinux, 
bare  which  slip  through  a  transverse  mortise-bar  below  the 
beam,  and  are  fastened  by  set-screws.    The  nsual  range  of 
adjustment  is  from  60  to  80  centimeters. 
The  price  of  the  two  sizes  is  85  and  95  fr. 


FiQ.  230.— FiiMjKird  korrow.    SotuiuhPtmtl,  Xan^Mrit,  Awmk. 
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^^^^"*  **»■  Each  of  the  priacipal  exhibitors  of  vineyMd  implements 
Hone-hue  (FiK- had  horsc-hoes  and  dUtivators.  Fie.  229  shows  the  one 
made  by  Souchn-Pinet.  It  may  be  conrerted  from  a  horse- 
hoe  to  a  harrow  by  removing  the  5  shares  and  replacing 
them  by  10  t«eth,  as  in  Fig.  230.  The  horse-hoc  costs  from 
viiwriird  ^-60  to  70  fr.;  the  harrow  from  40  to  60  fir.  Each  is  expan- 
'  sible  at  the  rear,  the  range  of  adjustability  being  fixtm  0.40 
to  1  meter. 

The  tool  known  as  the  paroir  d  vigne,  for  vineyards,  also 
for  park  and  garden  walks,  is  a  parer  for  cattingweedsaud 


inpcT  and 


FlO.  231.— Scraper  and  rake.    BmaiiU-Goiifit,  Saiate-Haart,  F^taot. 

grass.    The  rake  following  collects  the  weeds  and  dresses 
the  nurfaee. 
Price,  with  rake,  65  fr. ;  without  rake,  45  tr. 


Pruning  and  cutting  scissors,  shears,  and  knives  were  in 
great  variety,  but  belong  to  the  class  of  cutlery  and  hard- 
ware. 


gORAPPOIBS. 

r  wine  are  like  those  for  cider;  aad  those  for 
olive  oil,  waliiut  oil,  aud  for  expressing  the  oils  of  oleagin- 
ous seeds,  such  aa  flax,  colza,  rape,  etc.,  are  similar  ia  sub- 


ti<i    232  —Macliiiic  /orcntilwigaiid  stalking  grapti  (limgUadimat  vtrtieal 
section)      P  M  J  Ckavanettt,  Fontenay-aia  Roaa,  fVanoe, 

stantial  respects,  though  the  oil-presses  exceed  in  power 
probably.     Presttes  are  considered  in  the  next  section. 

The  machine  for  crushing,  pressing,  and  de-stalking  grapes    DeacriptioD. 
exhibited  by  M,  Cbavanette,  of  Paris,  is  intended  to  do  the 
whole  duty  of  crushing  the  grape,  expressing  the  juice,  and 
removint;  the  stalks,  skins,  and  pips.    Oreat  stress  is  laid    Qawtjon  «  tc 
upon  the  perfect  separation,  on  the  supposition  that  theof    wod.    nut 
effect  of  fermentation  upon  the  seeds  and  stalks  is  inju- 
rious to  the  wine,  and  the  relative  quantity  of  the  skins  in 
Ihe  fernientatioii-vat  should  be  under  control,  as  it  is  the 
fermenting  skin  which  confers  the  color  npon  the  wine. 
The  viilue  of  the  degrappage,  however,  is  disputed.    In  the 
C6te-^0r,  for  instance,  it  is  claimed  that  the  rafie  (stalk  of 
the  bunch]  contains  the  ferment,  bitartrat^  of  potassa,  and 
tatmin  in  notable  quantities,  and  its  presence  in  the  fennent- 
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^nrvpoirt.     iQg  yf^l  adds  quality  to  the  wine  aud  assista  in  its  conserra- 
tion. 

The  macliine  is  driven  by  hand  or  by  power ;  in  the  former 
case  the  product  is  from  80  to  100  §^onB  per  hour,  and  8 


Uuhlne 
for  cnufalnfl  and 
■MlldDg  gnpti. 


Fig.  233. — Machine /or  cnuhmj  and  italking  grape»  (tongUit^nal  Iranp- 
rvrie  lecliom).   P.  M.  J  ChareKettr  Fi>iitenay-aal-Jiote$,  Franer. 

to  10  tiiuea  the  qnantity  wlieti  dn\  eu  b>  aa  eugine  of  1-borae 
power. 

A  is  the  hopper  into  whfcli  tlie  grapes  arc  tlirown.  From 
this  thuy  fall  betwoen  two  cylinders,  B  It',  the  outer  murfoces 
of  wliifh  have  conieal-hciuled  uailn,  which  move  in  close 
proximity,  but  without  contact.  The  cylinders  are  sepa- 
rated liy  a  dititance  of  r>  to  0  millimeters.  The  crushed  mass 
falls  iiiM)n  a  pair  of  cylinders  covered  with  sheet  caout- 
clioiK^,  which  lia.s  a  uniform  thiekness  of  7  luiUimotcra.  The 
pips,  stalka,  and  skins  are  drawn  throuj^b,  but  deprived  of 
juice,  which  passes  out  through  perforated  platen,  O,  at  the 
endH  of  the  cylinder-box,  and  then,  by  the  inclined  plate  Q 
and  spout  T,  isdiscbargod  intoafuuiiel  and  barrel.  The  pips, 
skins,  and  stalks  drop  into  a  chute,  P,  and  then  into  a  long 
cylinOrical  horizontal  chamber,  in  whicli  is  a  revolving  heli- 
cal brush,  V  F',  which  drives  the  contents  against  the  ex- 
terior, the  lower  part  of  which  is  covered  with  wirccloth, 
while  (lie  apjier  is  of  wood  or  sheet  metal.  The  meshes  of 
the  portion  from  E  to  m  are  of  such  a  size  as  to  let  the 
grape  seeds  fall  through ;  from  m  to  E'  the  skins  pass  oat, 
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and  the  stalks  are  ^ected  at  the  end, »,  of  the  cylinder.   Q,   ^'i^^'f^^■g 
H,  I,  K,  L  are  gear- wheels  for  transmitting  motion  derived  ""^"-m,'^' 
from  the  crank  Z  or  palley  g.    V  is  the  fly-wheel ;  a  a'  and 
b  b'  on  the  resi>ective  sectional  views  show  the  lines  of  sec- 
tion, each  of  the  other. 

The  crushing  of  the  grape  is  stiU  performed  in  many  parts      Tnunping  in 
of  Prance  by  the  feet  of  men.    Earnest  efforts,  which  one 
need  not  impngn,  are  making  to  induce  the  small  proprie- 
tors to  adopt  the  ecrtue-raiain  or /ouloir,  which  are  bat  two 
names  for  the  grape-mill. 


6nipe.chrti*h- 
er.MeUmorotidc 
Domlnile. 


Fig.  234. — Grafe-rrather.     jfcixnwran  de  DoJM&uIe,  Nancy,  France, 

The  grape-crusher  shown  in  Fig.  234  was  exhibited  by 

Meixmoron  de  Dombasle,  of  ]!faDcy,  and  is  a  light  machine, 


Otsiw.miIl 
lefMrca. 


FlO.  1l3S.—Grapt-ntll    £.  MabllU  Frirt*,  Amlitite,  France. 

drives  by  hand,  and  placed  above  the  vat    It  has  two 
wooden  rollers,  and  rods  npou  them  which  act  as  teeth  to  draw 
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SgrappoWt.  y^  and  cFush  the  grapes  which  are  thrown  into  the  hopper. 
The  keys  allow  the  juxtaposition  of  the  rollers  to  be  rega- 
lated.  The  work  performed  is  2,000  kilos  of  grapes  per 
hoar;  the  weight  is  80  kilos ;  the  price  60  fr. 

biur¥rt™^(if*'     '^^^  grape-mill  exhibited  hy  Mabille  Fr^res,  of  Amboise, 
uro235>.  is  shown  in  Fig.  235.    The  teeth  on  the  rollers  are  spiral, 

and  the  action  is  one  of  tearing  as  well  as  catting.  It  is 
stated  to  be  the  ^'  usage  du  Midi^  a  great  and  important 
grape  region.  The  prices  and  sizes  vary  firom  200  to  240 
fr.,  with  cylinders  from  0.80  meter  to  1  meter  in  length. 

Some  other  forms  of  apparatus  connected  with  the  vint- 
age and  with  the  treatment  of  mast  and  of  wine  were 

Cellar  pumps,  shown  iu  the  annexes  of  the  Quay  d'Orsay,  such  as  pomps 
for  the  delivery  of  the  must  from  the  press-tank  into  the 
fermenting-vats,  and  for  transferring  it  from  one  vat  to  an- 
other and  into  casks.  These,  however,  are  but  forms  of 
pumps,  and,  as  such,  outside  of  the  limits  proposed  by  the 
writer,  as  they  trench  upon  the  work  of  another  jury.   The 

Mnat-hoatew.  must-heatcrs,  attracting  a  good  deal  of  attention  just  now, 
were  shown  of  several  kinds,  but  are  simply  pumps  which 
cause  the  liquid  to  pass  through  pipes  exposed  to  the  heat 
of  a  charcoal  lire  and  deliver  it  again  intd  vats.  The  sub- 
ject was  not  particularly  studied  by  the  writer,  who  was  at- 
tached to  the  mechanical  and  not  to  the  chemical  division 
of  the  group,  and  he  cannot,  therefore,  offer  anything  val- 
uable to  the  reader. 

Curtia's  wine-  A  silvcr  medal  was  granted,  in  Glass  76,  to  J.  M.  Curtis, 
of  San  Francisco,  for  his  must  and  wine  heater. 


V 


wins.   OIDEX,  AND  OIL  PBgSSSS.  J'*^*??"''"^ 

^rench  need  of  presses  is  mach  greater  tban  oar  own.   vm 
hire  of  the  vine  is  one  of  the  most  important  indns-  YnAc. 

France.    In  the  sonth  of  France  the  olive  is  a  very 

nt  crop,  and  in  Nonnaody  the  apple  is  equally  so. 

lumher  and  variety  of  the  French  presses  for  agn-  ^Ujj^^^  • 

I  pnrjKises  were  very  great,  and  some  of  them  well  ^J^  ™  •»'^w- 

of  our  attention.  But  little  of  importance  was 
from  England  in  that  line.    A  cider-press  from  the 

England  was  a  fair  working  machine,  but  had  noth- 
larkably  new.  The  Continent  of  Europe,  outside  of 
,  had  few  presses.  The  vine  and  the  olive  are  grow- 
frests  with  «8 ;  the  apple  for  cider  is  more  important 
ther  in  the  Northern  States,  though  its  culture  is  not 
ly  in  such  ezteoBive  tracts  as  the  vine  occupies  in  spe- 


336. — FrtmA  aider  or  oUpra*.     S.  Mabille  Frira,  Ambcite,  France. 

Tavorable  regions,  or  as  the  olive  will  shortly  demand 

ifomia. 

1  screw-press  is  the  most  common  French  form.     Fig.  ^^^^^ 

lows  one  monnted  on  a  carriage  (or  transportation,  it '"™ 

a  common  practice  in  Normandy  for  parties  owning 


16  F  I 


-VOL  5 


226  UNIVERSAL  EXPOSITION  AT  PABIS,  llJtS. 

^f,^^'"-  "*■■  presses  to  go  from  farm  to  fann  to  make  eider,  much  as  tlie 
tbrasliiug  machines  do  the  work  of  a  Deighborhooil  with  ns. 
M^n^m^^     Tlie  machine  has  movements  of  two  powers.     When  the 
wbeoToii.        pinion  is  out  of  gear  with  the  nnt-wheel  on  the  screw,  the 
(FigDn  23S.)    wheclmay  bo  tui-ned  rapidly  by  meauaof  the  apright  handles, 
either  to  elevate  or  depress  it.     When  great  power  is  re- 
quired the  gra^itating-catches  are  dropped  into  their  seats, 
and  then  encti  l>ack-aud-forth  movement  of  the  lever  rotates 
the  unt-wheel. 

Mabille  Frl'res,  of  Amboise(Jn(Ire-ef-Xo{re),FraDee,niake 
these  presses  of  11  sizes,  ranging  as  follows: 

SiMauidpricM-Puncr. kjloa..  30, 000  to  300, 000 

Tmngb square  metew..  1. 00  to  3. 80 

Dinuu^ter  of  hoiip m«ten..  0. 65  to  9l  BO 

Hpigbtof  hnop do 0. 60  to  1,  OO 

Cnl>ic  contents  of  hoop hectoliteni..         S.OO  to  63.00 

DiumrU'r  of  ocrvw meter..  0.06  to  0.16 

Price francs..  100  to  1,870 


lE  pntta,    E,  Bo4ia,  Bennm, 


E.  Bodin,  of  Trois-Crois,  near  Rcnnes  {IlU-^-Vilaine), 
Fnuiee,  hnn  a  somewhat  similar  mechanism,  wluch  also  has 
a  movement  at  each  stroke  of  tlie  lever. 

A,  iiiiiTtiiio-wlu'i'l  1)11  the  preMiirc-niit. 

U,  wiirkiiig-ltvi^r  for  giving  Ihti  pit'ssaro. 

C.  flic  piiitU^H  of  tlin  coiij>liiig-roi]s  £  E. 

1>,  nxiH  i>f  (111-  M'urking-Ivvpr. 

V.  E,  I'oiipling-rodij  truusmittiug  the  niovemeot  of  the  lerct  to  the 
ni<>rti«-w  littil  A. 

F  F,  (•rtllcr-kpyB. 

<i.  frlttiu'  (eriipaud)  to  snpjwrt  the  incchaniHnL 

11,  ]in'HHUre-iH'ruw. 

The  cotter-keys  arc  gravitating ;  each  motion  of  the  lever 
tnrns  the  mortisc-wluwl  in  a  constant  direction,  the  action 
of  the  cotters  being  alternate.  While  one  cotter  is  effective 
the  other  slii>s  apoiit  of  itsscat',  slides  over  the  interveniDg 
Bi>acc,  and  drops  into  the  next  mortise.  The  stroke  of  the 
lever  is  0.8  meter. 
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It  may  not  be  oat  of  place  to  mention  that,  whatever  plan  ,^„"''"'-  '*"■' 
of  grinding  the  apple  and  presBing  the  pomace  may  be 
adopted,  importance  is  attached  in  France  to  allowing  the  ^^^  ^nrSbo^ 
pomac«  to  rest  24  hours  before  pressing.    The  extraction  of*"*  p™«e- 
the  jnice  is  thereby  rendered  more  easy,  more  complete,  the 
juice  is  fuller  flavored  and  sweeter,  and  the  admired  golden 


color  developed. 


Tbree^peed 


—Threc-tpeed  mecliaiiUn  of  appU-prai.      F.  MarnointT  FtU, 
Lgoaa,  France. 

Figs.  238  and  239  show  the  press  of  three  speeds  exhibited 
by  Marmonier  Fils,  of  Lyons.  Three  different  powers  are  MmnMiierFii* 
obtainable  by  dropping  the  cotter-keys  into  one  or  another 
of  tlie  circles  of  mortises ;  the  smaller  the  cirele  the  greater 
the  siieed  and  the  lower  the  iwwer.  The  upper  plate  oscil- 
lates on  two  ceut«rs  as  the  lever  is  vibrated.    As  with  the 


Tia.  23&. — Xecer  differmUal  prat. 


Fil$,  Lsont,  France. 


press  formerly  described,  each  motion  of  the  lever  moves 
the  mortise-wheel,  and  consequently  the  pressure-nut,  in  the 
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^^iTiM,  tie.,  same  directioa,  tlie  cotters  being  alternately  effective,  and 
daring  their  ineffective  stroke  slip  up,  slide,  and  then  fall  into 

innmierFiij.  {.]jg  next  Hotch.  Toreverse theactioD of  theprcssthe cotters 
mflbreattai  are  turned  half  round,  when  they  turn  the  mortise-wheel  in 

ed       »cniw.  jjju  Qther  direction. 

Tiie  size  and  price  are  as  follows : 

Diameter  of  Rcren meters.-  0.06  to  0.15 

Length  of  Bcrow do 1. 80  t(i3.it0 

Dianioterof  mortise -ntieel do....  0.35  to  1.2S 

iieudFrioe.  Capacity  of  lioop hectoliten..  B  to  100 

Weight  of  icrew,  with  apparatna  complete kiloa..  100  to  1,300 

Price  of  screnr,  with  apparatUH  complete franca..        00  to  600 

Price  of  pres,  complete do S40  to  1,850 

The  press  exhibited  by  David,  of  Orleans  (Loiret),  Fraace, 
has  three  xwwers.    The  quickest  and  least  forcible  is  the 


wine  and  oUar 


D,rtl.  Fio.  HO.— Wine  and  cider  prat.    n.  David,  Orlian*,  1 

horizontal  wheel  on  the  screw ;  this  has  four  handles,  by 
which  it  is  qnickly  turned.  As  greater  power  is  required. 
Three  ipeeOi.  a  pinion  on  the  liorizonal  axis  is  engage<l  with  the  wliieel, 
and  this  is  rotated  by  hand-wliecla  at  the  extremity  of  the 
axis.  A  Htill  greater  power  is  obtained  by  levers  with  a 
elick  and  ratcbet  movement,  like  that  known  as  the  patent 
windlass. 
HydranUc     I'rcRses  ou  the  hydraulic  principle  were  exhibited  by 

**"****■  Maniiequfn,  of  Troyes  (Atibe),  France,  but  resemble  the 

faniiliur  stearine  and  linsccd-oil  presses.  The  same  exhib- 
itor also  showed  the  combination  of  the  screw  with  the  hy- 
draulic, the  latter  being  ubc<1  to  raise  the  platform  and 
cheese  against  the  follower  as  a  final  operation.  The  more 
powerful  screw  mechanisms  are  dispensed  with,  as  the 
quicker  and  iuitiol  pressing  only  is  done  by  means  of  the 
screw. 
Combined     In  the  figure,  A  A  are  the  cylinders  and  G  G  the  pistons 

dnnUa^*.'*^  (2to  4  in  number)  of  the  hydraulic  press,  the  pomp  F  of 
wliich  is  set  upon  the  same  foundation,  or  upon  the  mtgoo, 
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for  tlie  machiiie  is  sold  monntcd  on  vheela  if  desired.    The  i* 

pomace,  grapes,  olives,  Duts,  or  seeds  being  placed  iu  the  lioop 


■Hgdraalic  prat      Vanntquia    Troi/e*   France 

(cuveau),  tlie  follower  put  hi>ou  tlie  contents  the  accessor\ 
blocks  E  and  tlio  iron  plate  D  placed,  the  uat  G  is  rotated 
dowuwaidl>  on  the  screw  B  bj  meaus  of  the  handles 


Fig.  •a'i.—nytlmutio 


ii  press.     i/anuei^Bin,  Troi/cn,  France. 


The  hydraulic  pump  is  then  worked,  and  thewatcrdrivenj|Modooro 
into  the  cylinders  lifts  thepistons,  the  table,  and  the  cKceriH,    ,Fj_pj24 
the  nut  above  affording  the  resistance.    When  the  re(inired 
pressure  is  obtained  and  maintained  for  awhile,  to  allow  the 
wine  to  escape  from  the  marc,  the  cock  I  is  opened,  and  the 
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Wine. 


pre. 


water  returns  from  the  cjiinder,  driven  back  by  the  weight 
of  the  table  aud  its  coutents  into  the  reservoir.    Id  press- 
ing grai>eH,  the  inarc  is  then  cut  and  Tetnmed  to  the  euteau, 
<FiBureMi.i    ^yj  tijg  operation  repeated. 

8iie&  rniey  are  made  of  sizes  containing  from  1,300  to  5,000 

liters ;  pressure  from  170,000  to  300,000  kilos. 
Mumequin'B  The  bydrauUc  press  for  unt  oil,  colza,  rape  and  turnip 
seed,  and  other  expi'essed  oils  is  shown  in  Fig.  242.  The 
follower  enters  the  basin  which  is  on  the  summit  of  the 
piston  of  the  hydraulic  press.  The  pistons  are  worked  al- 
ternately by  a  single  i>um]>. 

M.  Fort,  of  Montargis  {Loiret),  exhibited  the  screw-press 
with  the  supplementary  hydraulic  press,  the  machine 
mounted  as  a  cart  for  transportation. 
'^'d'^'^l  -A-  very  comiiact  coinbiuation  of  the  screw  and  hydranlic 
■frttM.  pregg  was  shown  by  Cassan  Fils,  of  Jatlien,  near  Boorgoin 
(Isdre),  the  hydraulic  mechanism  being  in  the  sole  of  the 
pressure-block  beneath  the  nut  on  the  screw  of  the  press 


(Figure  24S.) 


CoMOH  nil,  JalUtm, 


The  vertical  fixed  screw  has  two  nuts,  L  and  J.  When 
high  pressure  is  to  be  applied,  the  tank  H  is  &lled  vith  water, 
the  valve  of  egress  closed,  and  the  lever  E  of  the  pamp 
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worked.    The  sol©  B  deaceuds  as  the  water  from  tbe  f^^- —,t^'™' '"'• 
tern  H  is  driven  by  tbe  pump  D  itito  tbe  c;liuder  I  beneath 
tbe  piston  C.    As  soon  aa  the  circular  mark  O  O  appears, 
the  course  of  the  piston  is  complete. 

To  sustain  the  pressure,  tbe  props  M  M  are  brought  be-  ComhinBd 

neath  tbe  nut  L,  which  is  adjusted  in  height  to  suit  the  dnaiio  pms. 
occasion.    Tbe  exit- valve  of  tbe  cylinder  is  opened,  and  the 
water  returns  into  the  tank  H.    The  nut  J  and  tbe  piston    cusin  Pii». 
C  then  descend  until  the  latter  is  at  tbe  bottom  of  tbe  cyl-    tTigania.) 
iuder.    Tbe  valve  is  tbea  closed,  the  pump  worked,  and  the 
sole  B  driven  down  again  as  before. 


FlQ.  2U.--IFi»«  and  eidtr prtM.     Quillut,  ParU,  Fraiuie. 

The  combined  screw  and  hydraulic  press  of  M.  Quillet,  of   QoUieL 
Paris,  stands  upon  the  piston,  which  forms  a  single  stem, 
tbe  hoops  or  crates  which  hold  the  marc  being  arranged 
upon  tbe  table  beneath  an  cqiuil  immber  of  compressors, 
which  depend  from  the  plate  above.    The  size  of  these  com-  BMcriptkniNid 
pressors  bears  a  certain  proportion  to  that  of  the  Crates,  SS?  "'  """^ 
both  being  truncato-conical,  so  that  when  the  full  pressure 
is  brought  to  bear  and  the  press  at  tbe  end  of  its  stroke, 
bet  a  thin  layer  of  marc  is  around  the  compressors,  and 
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FifH,  tie..  coDBequeiitly  the  juice  is  expressed  with  great  facility  and 
conipletcuess. 
The  presioir-dicupUf  so  called  (though  but  six  crates  are 


Fig.  %46.—Toggl^preu,    Samain,  BloU,  J 
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in  the  press  at  once),  is  claimed  to  have  a  double  effective-         '"".  "^ 
ness  over  a  press  acting  upon  an  equfd  amount  of  marc  in 
a  single  receiver }  this  is  on  acconnt  of  its  being  exposed  in  b^12iw°IS 
a  comparatively  thin  film,  with  largely  increased  eluding  "w^tjj^gj^ 


The  press  is,  in  fact,  the  union  of  six  small  presaea  on  a 
single  table,  which  is  raised  by  hydraulic  power  lifting  the 
crates,  which  are  accurately  placed  beneath  the  pendent 
pistons  or  followers. 

Tbe  small  press  (Fig.  245)  has  the  same  features  of  crate   onuitt'* dngis 
and  follower.    In  one  illustration  the  crate  is  conical,  and  the  *""  '"'"■ 
juice  issues  only  externally.    In  the  other  the  crate  is  cj-lin-    (Fipi™  aw.) 
drical,  aud  tbe  juice  issues  both  centrally  and  externally. 

Tbe  power  is  by  a  hand-wheel  pinion,  maater-wheol,  and 
screw. 

Tbe  price  of  tbe  conical  arrangement  is  500  fr.,  including 
two  crates ;  of  the  cylindrical,  550  &.,  with  two  crates.  For 
100  tr.  additional  either  is  mounted  on  wheels. 

The  duration  of  pressure  is  10  minutes  with  red  wines. 
White  wines  require  longer  time,  as  is  well  knowu. 

Tbe  toggle-press  for  wiue  and  cider  was  exhibited  by  Sa-    Toggie-preM. 
main,  of  Blois  {Loir-et-Cher),  France,  and  is  intended  to  be    8«n«in. 
worked  by  band  or  steam.    For  the  lower  power  the  ma-    (ngDnzifti 
chine  is  worked  by  tbe  crank,  but  when  the  higher  power 
is  required  the  upi>er  handles  are  used  to  extend  the  arms  of 
the  toggle-levers.    This  flexor  aud  extensor  movement  is 
found  in  some  of  our  own  presses,  and  is  both  powerfiil 
and  compact. 

Tbe  machine  is  a  good  one,  and  the  powers  and  prices 
are  as  follows : 

CrMe,tb11a«er, 


Force  of  prcH. 

AiMorialili!. 

Prfc. 

40,  «M 

M.ood 

100.000 

Mtler. 

i,»m' 

1,780 
I.2S0 

4.  ago- 

FIG.S47.— CbtwoM,  tampon,  anibamlforoil-preu.   Santain,  Bloit,  fVanoe. 
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Wine,  au.,     Fjg,  247  shows  the  cast-iron  box  or  caisson  for  containinc: 

the  olives  or  other  oil-producing  frnit ;  the  wooden  ping  or 

im^ifower'****  tampon  which  enters  the  box  and  expresses  the  material 

towards  the  sides  as  well  as  downward ;  also  the  sheet-iron 
(Figure  247.)    barrel  with  perforated  sides. 

But  little  idea  of  the  great  quantity  and  variety  of  presses 
at  a  French  Exposition  can  be  formed  from  an  acquaintance 
with  our  own  exhibitions,  where  they  form  so  unimportant 
a  feature. 


BAY  AND  BALING  PRESSES,  BaUngpretM. 

The  American  baliDg-presses  of  Dederick  and  Dodge  ex-  i><^«ick  &  co. 
liibited  at  the  Exposition  were  adjudged  superior  to  all 
others  for  work  on  a  large  scale.  The  former,  the  Dederick 
&  Co.  continuous  baling-press,  of  Albany,  K  Y.,  was  shown 
in  the  American  annex,  and  had  what  may  be  termed  a 
plunger  or  piston  in  connection  with  a  reciprocating  feeder,  i>e8cription. 
which  drove  a  bunch  of  hay  within  the  range  of  the  plunger 
before  each  stroke  of  the  latter. 

The  machiue  received  a  gold  medal,  and  also  the  special    Ooidmedai  and 

Sevres  vase. 

prize  of  a  Sevres  vase  for  exceptional  merit  at  the  trials  on 
the  Esplanade  des  InvalideSy  August  4, 1878. 

The  Dodge  press  was  exhibited  by  the  French  agent,  Th.  hiuKcybyliitOT,' 
Filter,  of  Paris,  in  the  French  section  of  the  building  on<>'^*^ 
the  Champ  de  Mars.    The  award  therefor  was  made  to  M. 
Filter.    It  received  a  Sevres  vase  also,  at  the  trial  before   s^vres  vase. 
mentioned. 

In  the  Dodge  machine  the  hay  is  thrown  loosely  on  thci>^<*ripyo?.  «' 

o  *f  •f  the  Dodgo  baling* 

feed-table  or  troughs  in  front  of  the  press,  whence  irouprow. 
teeth  carry  it  right  into  the  open  mouth  of  the  machine, 
when  it  is  seized  by  the  revolving  cones  in  the  head-piece 
and  drawn  in  from  the  feed-table  in  two  continuous  streams, 
and  built  up  into  a  bale  26"  in  diameter.  The  diameter  of 
the  bale  is  never  increased,  but  the  bale  grows  longer  as 
layer  after  layer  is  built  up.  In  doing  this,  the  density  of 
the  bale  is  regulated  by  the  friction-clutch,  which  has  been 
previously  made  tight.  After  the  bale  is  built  such  length 
as  desired,  the  action  of  the  compress-screw  is  brought  into 
play  by  simply  shifting  one  cog-wheel,  and  in  a  few  seconds 
the  bale  is  compressed  endwise  and  shortened  irom  about 
one-fourth  to  one-fifth  its  length  without  increasing  its  diam- 
eter. While  the  compression  is  going  od,  the  man  attend- 
ing the  press  is  passing  around  and  fastening  the  two  wires. 
When  this  is  done,  the  pressure  is  r^^'^sed,  the  bale  dropped 
out,  and  the  press  set  for  another  bare. 

No  European  machines  approached  in  efficiency  the  two   superiority  of 
American  presses,  but  in  the  smaller  kinds,  operated  by  <»?  bai^g-pr^s' 
hand,  some  of  the  French  presses  were  fully  equal  to  the*** 
American  of  the  same  class. 

Decker  &  Mot,  of  Paris,  exhibited  a  hay-press  with  two   Decker  &.  Mot. 
screws,  one  on  each  end  of  the  beam  which  depressed  the 

235 


236 


UNIVEBSAL  EXPOSITION  AT  PAKI8,  ISTB. 


SaUng^tttt4.  follower.    It  waa  stated  to  be  an  "Ameriean"  preas,  and 

was  of  a  form  of  which  we  have  many  examples. 
BcrcDiMLerer     The  Hurcules  Lever-Jaclc  Company,  of  Newark,  S'.  J.,  had 
*°     "^  an  efficient  small  press,  which  received  a  silver  medal.    It 

is  an  application  of  the  lever  and  pawl  to  the  purposes  of  a 
press. 
trnM^^  uSin '  '^®  French  use  small  baling-presses  much  more  than  we 
prraMi  for  tniH.  do,  and  in  many  ways  that  we  do  not.  It  is  not  uncommon 
to  truss  or  hale  all  the  straw  coming  from  a  thrashing  ma- 
chine, and  so  mow  it  away  in  the  bam  in  convenient  hunches 
for  bandliDK  and  feediug. 

^"hcther  it  in  the  military'  habit  carried  into  domestic  life 
or  not,  it  is  the  case  that  the  practice  of  putting  up  Coed 


Fig.  2tS. — liullhem'i  Iniitliig'preti,  No.  3. 

in  the  shni>e  of  forage  rations  is  very  common,  and  many 
presses  are  made  for  this  purpose. 

Two  of  these  may  be  shown,  and  are  known  in  the  trade 
as  "machines  for  trussing  or  bunehiii^;  forage  or  straw." 

The  machine  made  and  exhibited  by  M.  Guilhem,  of  Paris, 
is  shown  in  two  sizes,  one  of  which  is  open  and  the  other 
closed. 

Tlie  prices  are  acconling  to  capacity.  Machines  to  make 
bunches  of  f^m  3  to  10  kilos  weiglit  (say  from  G  to  23 
pouu<l8)  are  sold  at  firam  40  to  05  fr.;  18  fr.  additionf^  for 
mounting  on  wheels. 
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The  operation  of  the  machine  is  readily  understood  from    s<^> 
the  engravings.    The  press  No.  i.  will  condense  from  300   cp^ty 
to  450  pounds  of  hay  into  a  cubic  meter  of  space. 


—0«iU«in'*  pr«M,  No.  4. 

The  ties  are  made  with  hempen  twine  or  osier  bark. 


Fio.  i60.~FoTag«-pm*.    P.  ChiUon,  Corbeil,  France. 


ofCorbeil{5Miic-e(-Owc),  France.  The  larger  size  (Fig.  250) 
is  on  wheels  and  has  four  flexible  bands,  and  the  smallest 
one  of  the  set,  shown  in  Fig.  251,  has  three  pliable  st«el 
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BaKag-pnaa.  bands,  wliicli  are  laid  back  against  the  bar  (one  is  shown  in 
tbiB  position)  while  tbe  crate  is  being  filled.  The  bands  are 
then  laid  over,  the  ends  brought  down  in  ftt>nt,  and  secured 
to  hooka.  These  are  forcibly  drawn  down  by  pressing  the 
foot  on  the  treiidle,  e.ich  baud  being  in  turn  attached,  a  catch 
holding  each  firmly  uutil  tbe  encircling  cord  is  placed  and 
tie<l.  Each  steel  band  being  then  released,  the  bundle  is 
thrown  out. 

Price*.  The  prices  are  from  CO  to  80  ft.  for  machines  making 

bundles  fh>m  30"  to  40"  long.    The  larger  size,  at  250  ft., 


made  on  the  same  principle,  but  mountetl  on  wheels,  i 
bundles  of  from  60  to  80  lbs.  weight. 


BSDQB.OLIPPim  MAOBISB.  Btdgitl^^s 

The  question  of  fencea  and  hedges  is  and  will  long  con- 
tinue to  be  iateresting  to  as  in  tke  United  States.     It  lias 
been  said,  though  probably  not  an  exact  estimate,  that  the    HedgMx.  Od- 
fencea  in  the  United  States  have  coat  more  to  build,  and  *** 
still  cost  more  to  keep  in  repair,  than  all  the  fiann-hotises 
and  their  oatbuildings,  barns,  and  stables. 

If  this  be  true,  the  time  may  come  when  we  shall  prefer 
the  French  plan,  abolish  fences  and  keep  the  animals  in 


FlQ.  ^IS&.—Htitge-Cttlter.     Somtby  j-  San*,  Grantham,  England. 


stalls  and  yards.    In  this  counection  it  may  be  said  that  an  j^^jl'*  " 
acre  of  ground  will  keep  two  or  three  times  as  many  cattle 
in  stalls  as  it  will  if  pastured,  and  the  manure  be  worth  ten 
times  as  much. 

We  hare  several  hedge-trimmers  patented  in  the  United 
States,  mostly  simple  modifications  of  the  mower. 

A  special  construction  on  the  same  principle  is  a  late 
machine  of  Hornsby  &  Sous,  of  Qmutham,  exhibited  at  the 
Boj'al  Agricultural  Society's  show  in  England. 

The  road-wheels  are  larger  and  are  somewhat  differently  Eonuby  & 
geared,  and  the  parts  are  more  massive  on  account  of  the    „  . 
macuine  being  required  to  cut  wood,  in  some  cases  when 
hedges  have  been  neglected,  as  much  as  an  inch  in  diameter. 
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fJ^iM^^^     The  top  horizontal  bar  supports  the  cutter,  which  has  the 

motion  familiar  in  England  in  the  ^^ Paragon"  machines  of 
this  firm,  and  can  be  raised,  depressed,  put  fisffther  out 
laterally,  or  withdrawn  behind  the  machine,  at  the  will  of 
the  oi)erator. 

Honuby  St,  Soda.     In  passiug  trecs  or  other  obstructions,  for  instance,  the 
(  fso^    •)    1^^  -g  drawn  back  laterally  and  restored  again  to  working 
position  when  the  object  is  passed. 

The  stated  amount  of  work  is  five  miles  of  hedge  per  day; 
whether  on  one  side  or  on  both  sides  and  top  is  not  exacUy 
defined. 


aZXOTXIO  LI6BT  Ilf  AORIOPLTUSX.  Bleelrit  ISgk 

afffieultuTe, 

Among  the  uamerous  applications  of  the  electric  light  Tor 
public  and  private  uses  in  one  by  M.  Albaret.,  of  Liaucourt    Mimni. 
(Owe),  who  has  devised  an  apparatas  for  lightiDg  np  a  field 
HO  that  work  may  be  carried  oit  at  night  when  necessary. 

It  wa8  shown  for  the  flrat  time  during  the  recent  official    Fornight-w 
trial  of  reapers,  binders,  and  mowers  at  Marmont,  depart-  aui.  * 
ment  of  8ane-et-Mame,  July  22, 1878. 


Fio.  253.— flnnwiKiij  Jy  the  electric  light  (Franix). 

It  consists  of  a  Gramme  machine  and  a  mast  for  the  eleva-  n*icripti™ 
tion  of  the  electric  lantern,  attached  to  an  ordinary  locomo- 
bile, which  is  also  capable  of  doing  the  ortlinarj-  work  of  the 
flarm,  such  as  thrashing,  etc.,  the  mechanical  connection  of 
the  engine  proper  with  the  Gramme  machine  being  made  or 
detached  at  will,  so  that  for  thrashing  the  locomobile  may 
drive  the  machine  and  also  illuminate  the  field. 

The  locomobile  is  on  the  usual  horizontal  systnm,  with 
tabular  boiler,  and  the  one  exhibited  was  of  4  nominal 
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^^^gte^rteii^Aiin  horse-power,  but  is  capable  of  working  up  to  a  much 

higher  force. 
The  Gramme  machine  is  placed  underneath  the  boiler  and 

behind  (relatively  to  the  position  of  the  engine)  the  fire-box, 

on  a  plate  of  iron  bolted  to  the  boiler.    It  is  driven  by  a 

belt-pulley  on  a  shaft  driven  by  the  engine. 

the^arot^ap^    The  mast  rises  from  the  smoke-stack  end  of  the  engine, 

paratna.  haviug  an  articulatiou  to  an  additional  bed-plate  fastened 

to  the  engine  frame,  and  is  raised  and  lowered  by  means  of 
a  chain- wheel  and  pulley,  worked  by  a  crank.  The  locomo- 
bile carrying  the  whole  apparatus  is  readily  moved  by  its 
own  power  from  place  to  place,  and  requires  no  special  ar- 
rangement on  arriving  at  the  scene  of  its  work. 

The  mast  is  13  meters  high,  and  is  made  of  socketed  tabes 
with  cross-stays  and  jointed  tension-rods,  which  allow  the 
whole  to  be  taken  to  pieces  for  transportation.  The  foot  of 
the  mast  is  mounted  on  a  horizontal  axis,  on  which  it  turns 
when  elevating  or  depressing  the  lantern  at  its  summit 
The  lantern  is  suspended  by  pulleys  and  a  rope,  which  con- 
tains the  insulated  cord  leading  to  the  Jablochkoff  light. 
Coat  The  whole  apparatus  costs  6,000  fr.,  4,000  fr.  for  the  loco- 

mobile and  2,000  fr.  for  the  Gramme  apparatus,  regulator, 
light,  and  mast. 


SKBILAQE  OF  MAIZE.  Ennlaoe  qf 

This  is  a  French  invention,  and  may  very  properly  retain 
its  French  name.  UnHlage  means  to  pack  down  in  a  trench 
or  pit  {silo). 

The  French  silos  were  shown  by  model  in  the  Agricult-    French  bUos. 
nral  Annex  of  the  Paris  Exposition,  on  the  Quai  d'Orsay.. 

The  system  is  the  invention  of  M.  Auguste  Gtoffart,  of  ^''P"^  ^'• 
Burtin,  in  Sologne,  which  old  province  of  France  embraces 
a  part  of  the  plateau  of  the  Upper  Loire,  and  is  now  in- 
daded  in  the  departments  of  Loir-et-Cher  and  Loiretj  in 
France. 

Although  other  green  crops  besides  maize  are  capable  of  J^^^J^!^^ 
being  similarly  preserved  with  advantage,  it  is  more  partic-  •^^^JJ^J,' ^'^'^ 
nlarly  in  regard  to  green  corn-fodder  that  the  system  has 
been  applied  in  our  country.  In  Europe,  where  economic 
processes  are  more  carefully  followed,  apple  pomace,  turnips, 
cabbages,  leaves  seasoned  with  celery,  grape  leaves,  leaves 
of  beet  roots,  and  pulp  of  beets  from  sugar  factories  have 
been  preserved  in  pits,  some  of  them  from  time  immemorial, 
for  feeding  cows  and  goats.  Necessity  has  so  long  com- 
pelled the  efforts  of  human  beings  that  we  may  find  pre- 
cedents in  almost  every  line  of  improvement;  but  all  ex- 
perienced men  who  know  the  great  difference  that  separates 
a  happy  suggestion,  or  even  a  successful  attempt,  from  a 
practice  well  enough  confirmed  to  become  the  base  of  a 
regular  business,  will  admit  that  these  precedents  do  not 
destroy  the  merit  of  any  man  who,  like  M.  Auguste  Goffart, 
has  accomplished  a  continued  and  practical  success. 

The  object  cannot  probably  be  better  stated  than  in  M.  comt^SPSJe'Jd" 
Goffart's  own  words,  which  are  here  given :  SS^toS?"*" 

*' Advantages  to  be  derived  from  the  preservation  of  green  fodder  hji  ensi- 
lage over  the  method  of  preservation  by  drying. — If  there  be  one  fact  lecog- 
nised  by  all  agriculturists,  it  is  that  a  certain  quantity  of  grass,  which, 
ooDBumed  in  a  green  state,  represents  an  ascertained  nutritive  value, 
loses  a  considerable  portion  of  that  value  in  passing  into  the  state  of 
hay  intended  for  the  winter  sustenance  of  animals. 

'*  The  cow,  which  gives  us  in  summer,  while  feeding  on  green  grass, 
such  excellent  milk,  and  butter  of  such  agreeable  color  and  flavor,  fur- 
nishes us  in  winter,  when  she  eat^  the  same  grass  converted  into  hay, 
an  inferior  quality  of  milk,  and  pale,  insipid  butter.  What  modifica- 
tions has  this  grass  undergone  in  changing  to  hay  f  These  modifica- 
tions are  numerous.  It  is  sufficient  to  cross  a  meadow  at  the  time 
when  the  new-mown  grass  is  undergoing  desiccation  in  order  to  recog- 
nize that  it  is  losing  an  enormous  quantity  of  its  substance,  that  ex- 
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Entiioff  9f  hales  in  the  nir  in  agreeable  odors,  but  which,  if  they  Tenudned  in  the 

Itlant,  would  serve  as  a  condiment,  Militating  digestion  and  assinii- 

latiou. 

M.  Goffitft*8  ac-     **  All  stock-raisers,  those  of  Sologne  especially,  know  how  rapidly 

^°°  our  young  cattle  increase  in  weight  in  summer  on  green  pasture,  which, 

cou  verted  iuto  hay  and  devoted  to  their  nourishment  in  winter,  scarcely 
keeps  them  in  «ta^i»  qwi;  hay  given  judiciously  does  not  always  pre- 
vent them  from  becoming  lean. 
Lossof  yalaeof     *<  Therefore,  thesole  fact  of  desiccation  accomplished  by  fine  weather, 
K»M     <uy   %'   £q  ^^  y^^^^  conditions,  causes  the  loss  of  a  considerable  part  of  essen- 
tial substance.    This  loss,  added  to  the  physical  modifications  which 
ri^nder  uiastication  and  digestion  of  the  hay  more  difficult  than  of  the 
grass,  and  consequently  assimilation  less  complete,  merits  the  most  seri- 
ous attention  on  the  part  of  those  who  are  interested  in  agricnltnral 
affairs. 
in^^vharJoIt""     **The  losses  which  I  have  mentioned  are  far  from  being  all  that  re- 
sult from  our  method  of  transformiug  grass  into  hay. 

''  Rains,  ofttimes  prolouged,  comiug  upon  the  harvest,  the  absence 
of  sulBcieut  heat  in  autumn,  are  powerful  causes  of  deterioration  of 
hay. 

''  What  agriculturist  has  not  seen  a  hundred  times  his  hay,  iijnred 

by  rain,  deprived  of  its  richest  and  most  assimilative  elements  f    The 

rain  prolouged,  the  hay  is  invaded  by  a  species  of  nauseous  rot,  which 

disgusts  cattle  and  causes  formidable  maladies  when  hunger  forces 

DilAoulw  of  them  to  eat  it.    If  these  thiugs  occur  to  the  common  fodder  crops — 

oroM^n  Fnuttc^  clover,  lucem,  sainfoin,  etc. — what  would  happen  to  the  fodder  crops 

of  high  growth  and  great  yield,  such  as  maize  and  sorgho  f  Never  in 
our  temperate  climate  could  wu  obtain  for  these  a  sufficient  desiccation 
by  the  sun." 

It  may  be  as  well  to  state  that  the  reasoning  on  this  sub- 
ject, the  comparison  of  the  values  of  green  corn -fodder  with 
lucern,  sainfoin,  and  other  gi-een  crops,  and  the  valae  of 
or  necessity  for  additional  farinaceous  or  other  food,  to- 
gether with  calculations  and  general  directions  as  to  the 
Translation  of  quantity  uiid  modc  of  feeding,  may  be  found  in  the  trans- 
j.'a^ro^'^'^^'lation  of  M.  Goflfart's  work  on  this  subject  made  by  Mr. 

J.  B.  Brown,  and  procurable  at  55  Beekman  street,  New 
York  City. 

Mr.  Brown  has  been  very  active  in  the  dissemination  of 
information  on  this  subject,  and  as  his  work  is  procurable 
in  English  the  writer  is  spared  the  necessity  of  dwelling 
ui>on  many  i>oiiits  of  interest  which  it  might  be  well  to  em- 
body in  this  report  were  the  information  only  procurable  in 
France  and  in  the  French  language. 

Gof&rt's  ex  UxpeHments  of  3f.  Qoffart 

pcriments. 

The  key  to  success  in  the  construction  of  Hlos  for  the 
preservation  of  green-fodder  crops  is  found  in  the  absolute 
exclusion  of  air  and  exterior  moisture.  The  expensive  ex- 
I>erimentsaDdthe  preliminary  failures  of  M.  Gk>£Eftrt  during 
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a  period  of  twenty-five  years  were  in  c^onseqnence  of  a  want  ^,j<,<^^"'*'**^*  *^ 
of  knowledge  of  the  necessity  for  this  hermetical  treatment, 
and  subsequently  in  devising  means  to  secure  it. 

He  has  not  scrupled  to  speak  of  his  efforts,  either  abortive 
or  only  partially  successful. 

The  summing  up  of  this  part  of  his  experience  is  instruct- 
ive. 

Having  built  silos  hollowed  in  the  ground,  plastered  with  ^,^,1^5^  *  ^' 
Portland  cement,  and  perfectly  water-tight — 

**  I  cut  at  that  time  my  maize  in  pieces  of  three  to  four  centimeters        Cutting  tli6 
[1.17"  to  1.5(5"]  long,    I  mixed  a  certain  proportion  of  short  straw  *^™' 
(always  too  much),  and  I  filled  successively  my  »ila8  by  pressing  down    Packing  in  the 
the  layers  of  the  mixture  by  one  and  sometimes  several  persons  tread-  ■^*** 
ing  upon  it.    After  this  pressing  down  with  great  pains,  I  placed  on  the 
top  a  layer   of   short  straw   about  ten  centimeters  [4"]  long,  and    ^i!I?5£;h^^ 
above  all  a  layer  of  loam,  beaten  with  care,  in  order  to  prevent  all  con- 
tact between  the  ensilaged  maize  and  the  air  outside.    During  the  fol- 
lowing days  I  stopped  up  the  fissures  which  apx>eared  on  the  surface. 
VHien  I  proceeded,  several  weeks  later,  to  open  the  sihtf  I  found  invari- 
ably a  vacuum  of  several  centimeters  between  the  maize  and  the  super- 
incumbent clay.    Notwithstanding  the  force  of  the  compression  that 
was  produced  during  the  ensilage,  the  maize  had  undergone  another 
settling,  and  its  upper  part  presented  an  alteration  which  would  com- 
municate rapidly  to  the  lower  layers.    In  order  to  avoid  this  result  I 
ha<l  no  other  means  than  to  feed  it  out  as  quickly  as  possible.    Later  I 
abandoned  the  clay  as  a  covering  for  my  silos.    Immediately  after  hav- 
ing pressed  in  my  mixture  of  cut  maize  and  straw  I  applied  above  all  a    s^i^titation  of 
covering  of  plank,  fitting  exactly  the  opening  of  the  silo  and  descend-  plank  for  eortb. 
ing  with  the  maize  as  it  shrunk  down.    This  simple  change  produced  a 
perceptible  amendment,  but  it  was  quite  insufficient  stiU.    The  altera- 
tion was  but  little  retarded,  but  I  was  on  the  right  track.    To-day  I 
stiU  use  the  same  silosy  and  I  obtain  a  preservation  indefinite  and  com- 
plete.    In  what,  then,  have  I  modified  my  processes  f    Instead  of  cut- 
ting my  maize  in  pieces  of  three  or  four  centimeters  in  length,  I  cut       Catting  to  a 
them  one  centimeter  [-rt?"]  only.    Instead  of  mixing  a  quarter  and     *     ^      *^' 
sometimes  a  third  in  weight  of  short  straw,  I  never  exceed  the  propor- 
tion of  one-tenth,  and  oftener  I  bury  the  maize  without  any  mixture. 
Finally,  and  here  is  the  principal  difierence,  I  pile  on  the  cover  of  my    Weighting  the 
sOo,  when  it  is  filled,  four  or  five  hundred  kilos  [R-O  to  1,100  lbs.]  of  P'^*"** 
stones  or  blocks  of  woodx>er  square  meter  [1^  square  yards]  of  surface. 
By  my  first  processes  I  obtained  only  a  temporary  and  incomplete 
preservation ;  with  my  last  I  obtained  a  preservation  indefinite  and 

absolute." 

•  •  «  «  • 

**  Cut  in  disks  of  only  one  centimeter  thick  the  maize  packs  better  in 
the  sUOf  it  occupies  less  space,  and  takes  the  form  and  consistency  of  a 
species  of  pulp,  leaving  in  its  mass  the  least  possible  amount  of  air.  In 
proportion  as  the  length  is  increased  the  preservation  becomes  less  per- 
fect, and  finishes  by  being  entirely  defective." 

The  heavy  weight  is  lor  the  purpose  of  packing  the  mass  i^eav  ^^'^Swmre!'' 
and  thereby  expelling  the  air  inclosed  between  the  disks  of 
stalk  and  in  the  cells,  the  air  finding  its  outlet  between  the 
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maixJ^^'^'^^  ^joints  of  the  covering  plank.    After  putting  in  the  Moj  the 

crispness  and  elasticity  of  the  staff  diminishes  and  its  com- 
pressibility increases.  The  weighted  cover  follows  the  stoff 
in  its  softened  condition,  and  brings  it  to  that  density  which 
is  necessary  in  order  to  put  it  out  of  the  reach  of  all  altera- 
tion. 

io^^^l"^^  Culture  of  maize  for  ensilage. 

It  will  be  useful  in  this  connection  to  cull  a  leaf  from  M. 
Goffart's  experience  in  regard  to  the  culture  of  the  maize, 
its  value  when  preserved  in  its  succulent  condition  in  MoSy 
and  its  capacity  for  the  occupation  of  the  same  ground  in- 
definitely, not  only  without  injury,  but  actually  giving  a 
surplus  of  manure  applicable  to  other  areas  of  cultivation : 

?o?hlB*  *^     "^*  Bnrtin  my  soil  possesses  some  qualities  very  favorable  for  this 
periments  in  oul-  culture,  but  for  four  years  my  processes  left  much  to  be  desired,  and 
ture  of  com.        within  two  years  I  have  made  more  progress  than  I  had  obtained  dar- 
ing twenty  years  preceding.    The  large  quantity  of  maize  that  the  in- 
crease of  this  culture  and  my  perfected  processes  have  placed  every 
year  at  my  disposal  has  permitted  me  to  double  the  number  of  my  stock ; 
and  each  animal  produces  triple  the  amount  of  available  mannre. 
Therefore,  if  my   maize  requires  abundant  manuring,  It  canaeB  a 
Jooreaae  of  production  of  manure  more  than  sufficient.    In  fact,  a  hectare  [2.47 
uro.  '  acres]  of  maize,  properly  treated  and  successfully  preserved,  yields  a 

product  of  more  than  50,000  kilos  of  manure,  and  absorbs  hardly  one- 
third  of  this  quantity.  It  is  necessary  to  add  that  each  week  I  spread 
upon  my  dung-heaps  100  kilos  [225  lbs.  ]  of  phosphate.  This  practice 
gives  excellent  results,  above  all  in  Sologne,  where  our  soil,  naturally 
very  poor  in  phosphoric  acid,  requires  that  wo  should  furnish  it  in 
every  i>ossible  form.  Some  foreboding  x>eoplo  predicted  four  years  ago 
that  I  would  lose  all  my  stock  if  I  continued  to  feed  them  exclusively 
on  maize  throughout  the  year.  I  have  continued  to  do  so,  and  aU  my 
•  5f*'^**  ®'  ***®  animals  enjoy  excellent  health,  without  even  a  shadow  of  a  malady. 
One  of  the  most  valuable  properties  of  maize  is  the  power  of  self-suc- 
cession almost  iuiefmite.  Some  of  my  finest  maize  occupies  a  field 
which,  during  the  past  eighteen  years,  has  borne  fourteen  harvests  of 
that  plant  without  giving  any  signs  of  weariness ;  on  the  contrary,  the 
later  yield  is  better  than  the  former.  All  the  requirement  is  to  give  to 
the  land  suitable  manuring,  restoring  each  year  the  equivalent  of  that 
Repetition  of  whi(;h  is  taken  off.  Potash  is  the  predominating  component  of  maize, 
c   ps.  Animals  consuming  it  assimilate  very  little  potash,  and  the  dung-heap 

restores  to  the  soil  nearly  all  of  it  that  has  been  removed  in  the  crop. 
Another  plt*nt,  much  cultivated  in  Sologne,  the  hemp,  possesses  also 
the  property  of  eternalizing  it<self  upon  the  same  field.  Each  farm  has 
its  hemp  field,  which,  for  centuries,  occupies  the  same  ground. 
Adaptation  of  *'  Th(;  soil  which  is  best  adapted  to  the  culture  of  maize  is  of  medium 
the  culture.         consistency,  rather  light  than  heavy,  moist  without  being  wet,  rich  in 

alluvial  matter,  and  therefore  of  a  dark  color.  It  is  remarkable  that 
our  poor  Sologne  possesses  an  abundance  of  this  kind  of  land,  as  if 
heaven  had  wished  to  give  it  some  sort  of  compensation  for  all  its  other 
inferiorities.  Heavy  soil  is  equally  well  adapted  to  produce  voiy  fine 
maize,  but  requires  more  labor ;  for  it  is  necessary  to  bring  it  to  a  state 
of  fine  pulverization,  at  the  risk  of  the  seed  not  sprouting,  which  is 
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always  difficalt  in  compact  earth.    In  general  terms,  maize  will  sac-      .   EntUage  of 

ceed  wherever  beets  do  well,  with  the  same  conditions  as  to  manuring 

and  top-dressing.    Bat  maize  cannot,  of  coarse,  have  the  pretension  to 

compete  with  advantage  against  snch  a  rival ;  above  all,  in  the  rich        Goffiut'a  ac- 

coun tries  where  for  s  >  long  a  time  it  has  been  cnltivated  as  a  plant  that  ^*^ 

is  both  valuable  in  commerce  (sugar)  and  for  fodder.    In  those  parts 

maize  can  only  make  for  itself  a  modest  place,  as  a  means  of  varying  a 

little  the  food  of  our  animals. 

'^But  in  those  countries,  such  as  the  south  of  France  and  Algeria,     Value  of  com- 
whore  the  excessive  heat  causes  the  beet  to  fail,  there  maize  will  ren-  ©f    X«nce**and 
der  immense  service.    Preserved,  by  ensilage,  it  will  assure  at  all  times  Algiera. 
to  the  cattle  sufficient  food,  instea<l  of  those  alternations  of  abundance 
and  scarcity  which  often  have  such  sorrowful  results.'' 

After  reciting  his  mode  of  flat  cnltare  in  drills,  he  adds : 

**  Thanks  to  the  care  that  I  have  specified,  I  obtain  from  my  maize    Yield  of  creeu 

fodder 
an  enormous  yield.     In  the  past  five  years  the  minimum  has  been  75,000 

kilos  per  hectare,  and  the  maximum  415,000.    The  average  yield  has 

been  90,000  kilos  per  hectare."  • 

Maize  for  ensilage  should  be  drilled  or  planted  in  rows.  ^^^^  **'  p^°* 
That  which  is  sown  broadcast  does  not  contain  so  much 
sugar  as  that  which  has  more  air  and  sun.    It  should  be 
cut  when  it  is  in  tassel,  before  it  forms  ears,  and  when  it  is    Period  of  cut- 

ting. 

the  most  juicy.  If  for  any  reason  the  cutting  is  deferred 
until  the  grain  is  partly  formed,  and  a  part  of  the  leaves 
wither,  or  the  frost  touches  it,  it  can  still  be  preserved  with 
great  profit,  but  the  air  entering  the  shrunken  cells  of  the 
partially  dried  stalk  will  cause  it  to  sour  more  or  less  in  the 
siloj  and  the  cattle  will  not  appreciate  it  so  highly,  though 
they  will  still  eat  it  in  preference  to  hay.  If  cut  at  the 
right  time  and  preserved  in  the  right  manner,  they  always  * 
prefer  it  to  June  grass.  The  cutting  can  be  done  most  eco- 
nomically with  a  reaper. 

Construction  of  the  silo.  ConstmcUonof 

"^  the  sUo. 

The  form  of  the  silo  is  very  important,  a«  it  should  offer 

the  least  possible  resistance  to 
the  packing  of  the  contents.  All 
angles  should  be  avoided;  the 
elliptical  is  the  preferable  form. 

A  silo  should  be  as  large  as  is  PUmofsUos. 
compatible  with  easy  and  eco- 
nomical use ;  the  preservation  of 
ensilage  is  always  less  perfect 
in  small  silos  than  in  large  ones. 
Close  to  the  walls  there  is  gen- 
erally some  alteration  in  the  qual- 
Fio.254.-P/aiio/<irt»#</M.  ^u- ity,  and  it  is  desirable  to  reduce 

giute  Ooffart,  Burtiny  France,     this  as  much  aS  possible. 

*  About  40  tons  to  the  acre. 
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^^^^^^^jsmOag^t^f  j^  ^Iq  may  be  built  of  groat,  with  16"  walls;  four  parte 
sand  and  one  part  cemeat,  mixed  with  coarse  gravel,  about 
half  and  half,  laid  on  in  plank  boxes  or  troughs,  and  plas- 

constractkmoftered  iiisido  with  cement.  Tlie  center  wall,  if  built  in  luurs 
or  triplets,  should  be  18"  thick ;  the  walls  vertical  and  built 
half  underground  for  equability  of  temperature ;  the  floor 
cemented. 

Co0t  The  cost  of  a  silo  is  le^  per  cubic  contents  for  larger  than 

for  smaller  sizes.  For  a  moderate  size  an  estimated  cost  of 
$1  per  ton  capacity  is  probably  near  the  truth.  The  rela- 
tive cost  of  brick,  stone,  grouting,  lime,  lumber,  and  labor 
will  greatly  vary  the  estimate.     A  silo  5(K  x  lU'  and  12' 

Capacity  of  ai-  deep  will  have  a  capacity  of  nearly  150  tons,  calculating 
40  lbs.  of  pressed  fodder  to  the  cubic  foot;  but  as  it  will  not 
be  full,  owing  to  the  subsidence  of  the  material,  the  actual 
contents  will  be  less.  The  careful  trampling  in  layers  day 
after  day  as  the  silo  is  gradually  fQled  will  insure  its  most 
complete  filling. 

Gofbrt'a  brick  At  M.  GofBoTt's  farm  at  Burtin  the  silos  are  sunk  2  me- 
ters*  below  the  surface.  The  walls  are  raised  3  meters 
above  the  surface  of  the  ground  and  are  5  meters  wide ; 
elliptical  in  plan.  The  walls  are  2  bricks  thick  (about  18'^ 
below  the  ground,  and  1^  bricks  thick  above  the  surface. 
The  walls  and  bottom  are  made  perfectly  water-proof  with 
Portland  cement. 

Cost  The  triple  silos  cost  4,176  fr.,  and  have  a  capacity  of  812.45 

cubic  meters,  about  5.14  fr.  per  cubic  meter.  The  inventor 
intends  raising  the  walls  another  meter.  A  roof  excludes 
rain  and  snow.  That  shown  in  the  view  of  ''the  silos  of 
Burtin"  is  temporary. 

Trench  sUa         The  silo  may  in  some  Ciises  be  a  trench  cut  in  the  soil. 

The  ouly  kind  of  ground  satisfactory  for  this  purpose  has 

^ancisMorris,  clay  abovc  oud  a  porous,  dry  soil  beneath.     Mr.  Francis 

Moms,  of  Oakland  Manor,  Howard  County,  Md.,  makes 
trenches  in  a  soil  which  has  12'^  to  18''  of  clay  ou  top  and  a 
rotten  rock  below.  The  trenches  are  5J'  deep,  7J'  wide  at 
bottom,  11'  wide  at  top,  and  any  length  desired ;  the  fiBM^es 
are  not  plastered.  The  angle  of  batter  of  the  sides  will  de- 
pend upon  the  character  of  the  soil  and  subsoil,  and  it  is 
probable  that  but  few  soils  could  be  trusted  for  a  permanent 
silo. 

It  would  certainly  be  better  in  most  cases  to  revet  the 
sides,  to  cement  them,  or,  better  than  all,  to  build  them  of 
stone  or  brick,  smoothly  cemented  inside,  as  elsewhere  de- 

*  1  meter = 39.37  inches. 
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scribed.    No  plan  can  be  eutertained  which  omits  to  prevent  ,^ij^^'*'*'*^*  ^ 

the  percolation  of  water  into  the  siloj  and  the  slope  of  an 

eai-thcn  ailo  must  be  such  as  to  remain  firm  and  at  the  same^j^^^^*^^**"**^ 

time  not  so  great  as  to  prevent  the  superincumbent  weight 

from  compressing  the  mass  effectually. 

In  using  an  earthen  trench,  the  sides  are  lined  with  straw, 
standing  so  that  the  ensilage  will  slip  down ;  the  bottom  is 
floored  with  plank ;  the  fodder  is  trampled  in  and  heaped 
up  above  the  surface  of  the  ground;  the  top  munded  up  French aUos. 
and  covered  with  a  thin  layer  of  long  straw,  the  thinner  the 
better ;  above  that  are  spread  sheets  of  tarred  roofing  felt 
or  paper,  and  above  that  earth  piled  on  about  2'  deep.  The 
earth  must  be  pounded  or  rolled  with  a  heavy  roller,  and  this 
pressure  must  be  repeated  occasionally  until  the  fodder 
settles. 

It  is  now  Mr.  Morris's  intention  to  make  a  number  of 
trenches  radiating  from  a  center,  upon  which  the  cutting 
machinery  ^vill  stand  and  thus  obviate  the  necessity  of  mov- 
ing his  machinery  in  filling  a  number  of  silos.  One  now 
upon  the  ground  is  80'  long. 

Cutting  and  ensilaging.  aiiSJ?^""^^ 

The  French  machine  used  for  cutting  the  maize  cost^  800    French  cutting 
fr.,  and  will  cut  from  100,000  to  120,000  kUos  (say  from  n""^**^^ 
to  13  tons)  per  day  with  an  S-horse-power  steam-engine. 
Length  of  cut,  -^-  of  an  inch. 

In  this  country  an  ensilage-cutter  is  made  specially  for   American  cut 

tins  nuuuiino* 

the  purpose  by  the  New  York  Plow  Company,  55  Beekman 
street,  New  York  City.  Its  capacity  is  from  4  to  5  tons  per 
hour  of  green  corn-stalks,  cut  to  the  length  of  -^^-  of  an  inch, 
when  run  by  a  2-horsepower  engine,  or  10  tons  per  hour 
with  4-horse  power  and  a  large  machine. 

The  machine  will  take,  in  the  latter  case,  five  or  six  men  cap«sity. 
to  feed  it  from  the  heaps  of  maize  brought  fresh  from  the 
field,  and  the  cutter  should  be  set  as  high  as  the  top  of  the 
s^ilOj  into  the  middle  of  which  it  will  discharge  by  an  apron, 
when  the  cut  fodder  can  be  raked  and  pushed  towards  each 
end.  If  it  be  inconvenient  to  place  the  cutting  machine  so 
high,  an  elevator  can  be  attached  to  the  rear  of  the  machine 
to  discharge  into  the  middle  of  the  silo.  Four  men  will  be 
kept  busy  spreading  the  cut  fodder  evenly  and  trampling  it. 

The  calculation  for  dimensions  is  a  cubic  foot  to  40  lbs.  o^di^^^jS^^a^ 
cut  green  fodder  when  settled.    The  green  fodder  should  be  contents. 
fresh  from  the  field,  not  being  laid  in  heaps  to  heat  over 
night.    Twenty  inches  of  added  depth  of  cut  fodder  per  day 


tO  UNIVEB8AL   EXPOSITIOM  AT  PABIS,  1878. 

EniOagt  0}  tcjil  keep  sufBcieiitly  ahesd  of  the  heating,  and  by  filling  id 
with  successively  tnimpled  layers  the  final  sobsidence  will 
be  lees. 

ora  iiiauia  be  III  aiiy  B\lo  the  cut  fodder  ebould  be  fine  enough  to  pack 
closely ;  the  fiucr  it  is  cut  the  better  tbe  preservation,  and 
the  less  labor  of  mastication  for  tbe  animals  that  eat  it. 
piiiuiK<md  The  silo  should  be  filled  aa  rapidly  as  |>ossible  and  the 
layer  of  cut  fodder  be  kept  level  all  tbe  time,  and  the 
greater  tbe  compression  the  more  jierfect  will  be  tbe  preser- 
vation. It  should  bo  especially  w^ell  packed  along  the  walls. 
When  filled  to  the  top  and  carefully  leveled,  a  layer  of  straw 
cut  2"  or  3"  long  should  {aeconling  to  tbe  French  direc- 

oTerotpi-iDk.  tions)  be  Rprea<l  upon  it,  and  on  the  top  straigbt-eilged  trans- 
verse boards,  fittiug  closely  together. 

The  layer  of  straw  bus  bt-cn  omitt«Hl  in  America  with  good 
results,  and  a  cover  used  made  of  battened  shutters  of  two- 
inch  plank,  tongueil  and  gi-ooved,  and  in  five-feet  sections, 
the  length  a  little  ^borter  than  the  width  of  the  nio,  so  as 
to  allow  them  to  slip  down  safely  aa  the  fodder  subsides. 
The  air  e»i-a}>es  above  tlirougli  tbo  interstices  between  and 
around  the  sections  of  tbe  cover. 
Tbe  weight  on  top  is  essential. 

"lhS'"^'t     ''^''®  boards  or  sections  are  arranged  acrm»  the  «tio  in 

er.  order  that  they  may  be  removed  one  by  one  when  feeding 

out  the  ensili^ge,  which  is  v\A  down  vertically.  The  stones 
or  wooden  blocks  are  so  disimsed  that  tbey  may  be  removed 
in  the  order  of  tbe  displacement  of  the  boards.  One  buu- 
Roquiiite  dred  pounds  i>er  square  foot  is  consi<lcred  necessarj'.  Salt 
may  be  addetl  to  the  ensilage  as  the  filling  progresses,  say 
1  kilo  to  a  cubic  meter,  which  is  about  -i^  part  of  the 
weight  of  the  ensilage.     The  weight  of  the  latter  when 


;^(^;^■^^^r^ 


Fm.  256. — Enptifiug  a  stfo  bg  rertieal  aticiiig. 
parkifl  averages  nl>out  812  kilos  i)er  cubic  meter.    Approxi- 
mately, this  may  lie  called  2  lbs.  of  salt  to  the  cubic  yard. 

Tbo  door  of  tbe  ailo  is  recommended  to  be  of  temporary 
masonry,  plastered  in;  tbe  whole  covered  with  a  roof  set 
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a  litUe  above  the  walls,  so  as  to  allow  circulation  of  air  .^.,,^'»**^  ^ 
beneath  it,  and  the  eaves  extending  beyond  the  walls  to 
keep  out  the  driving  rain  and  snow. 

When  the  silo  is  opened,  one  of  the  shutters  above  the  anptying  the 
fodder  is  removed  and  the  feed  spaded  out,  the  face  of  the 
stuff  being  cut  down  with  a  hay-knife.  It  is  sufficiently 
dense  to  stand  like  a  wall,  and  the  daily  consumption  will 
keep  pace  with  the  effect  of  the  air  upon  the  face.  If  it  is 
to  remain  till  hot  weather,  it  is  better  to  take  out  the  upper 
half  first,  leaving  that  which  is  below  for  summer  use  under 
the  same  cover  of  plank,  which  will  not  need  to  be  heavily 
weighted. 

Feeding  of  ensilage.  Feeding  endi- 

The  exposure  of  the  ensilage  to  the  atmosphere  for  a  few 
hours  before  feeding  induces  a  moderate  alcoholic  fermenta- 
tion and  is  found  beneficial,  making  the  somewhat  insipid 
mass  more  savory.  The  time  must  depend  upon  the  tem- 
perature. "No  rule  can  be  given  applicable  to  the  frosty  days 
of  winter  and  the  fervid  temperature  of  summer. 

Speaking  in  a  general  way,  and  subject  to  conditions  of  p J^^'Jg  ^ 
temperature  and  exposure  which  may  require  a  variation  in 
the  management,  it  may  be  said  that  ensilage  should  be 
taken  from  the  silo  the  evening  before  it  is  fed,  in  order  that 
it  may  have  fifteen  hours  to  become  alcoholic;  at  that  time  it 
will  become  quite  warm  and  the  cattle  will  eat  it  greedily. 
Eight  hours  later  it  will  have  passed  the  proper  limits  and 
will  rapidly  spoil  as  food ;  48  hours  is  its  extreme  duration 
when  removed  from  the  pit.  This  first  fermentation  in- 
creases the  facility  of  digestion,  and  therefore  the  nutritive 
power  of  the  food. 

A  report  from  Winning  Farm,  Mass.,  dated  December,  winning  Farm, 
1879,  gives  the  following  comparison  of  the  methods  of  feed-  ^****" 
ing  with  and  without  ensilage : 

"  Cost  of  keeping  30  head  cows  and  100  sheep  per  day : 

ly350  lbs.  ensilage,  at  $2  per  ton $1  35    CompariHon  of 

90  lbs.  shorts,  at  $18  per  ton 80  ?rtS\ntl£^!^' 

50  lbs.  hay,  at  $16  per  ton 37 

2  52 
''Without  ensilage,  the  cost  was  as  foUows  per  day : 

800  lbs.  hay,  at  $15  per  ton 6  00 

160  lbs.  shorts,  at  $18  per  ton 1  44 

7  44  and  withoat  it 
Balance  in  flftvor  of  ensilage 4  92 
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EnriUige  qf     *<If  we  count  100  sheep  as  10  cows,  the  aTerage  cost  per  cow  is  e^ 
maize.  .  , 

cents  per  day. 

Advantage  of  **  Since  they  were  fed  on  ensilage  the  cattle  are  gaining ;  the  milk 
outage  in  dairy  in^jpe^sed  25  per  cent,  in  one  week.    The  butter  is  yellow  without  any 

artificial  coloring.  The  stock  will  all  leave  the  best  of  hay  to  feed  on 
ensilage.  Here  is  the  weekly  account  of  six  cows  that  came  in  laat 
March :  They  arc  fed  1,800  lbs.  ensilage  and  90  lbs.  shorts  per  week ; 
cost,  12.70 ;  result,  22  lbs.  butter,  at  35  cents,  and  240  lbs.  skim  milk, 
at  1  cent,  $10.10 ;  profit  one  week,  |7.40  on  6  cows  that  without  ensilage 
would  haye  been  dry." 

Mr.  Gofifart  writes : 

Goflbrt's  expe-  **  I  opened  in  April,  1877,  my  last  elliptic  silOf  which  contained  neazly 
Tience  in  feeding.  loo^QOO  kilos  of  maize,  ensilaged  in  October,  1876,  more  than  seven 

months.  It  disclosed  a  very  compact  mass  of  a  brownish-green  color ; 
the  temperature  did  not  exceed  10  degrees  (R^umur)  [54  Fahr.  ] ;  there 
was  no  appreciable  odor ;  taken  iu  the  mouth  it  was  really  insipid,  and 
this  freedom  from  odor  and  taste  produced  at  first  an  almost  disagree- 
able sensation. 

''I  detached  from  the  moss  several  hundred  kilos,  intended  for  the 
next  feeding  of  my  animals.  It  was  hardly  exposed  to  the  air  when  it 
underwent  a  veritable  change;  the  brownish  color  became  sensibly 
green,  the  beginning  of  alcoholic  fermentation  took  place,  without  ex- 
ceeding  the  limits  which  that  fermentation  ought  never  to  pass.  That 
Hlo  was  not  completely  exhausted  until  the  10th  of  August,  and  the 
maize  remained  in  good  condition  until  the  last  day.  My  forty  daya^ 
maize  reached  at  that  time  the  point  where  it  was  suitable  to  be  oat 
for  fodder ;  it  had  attained  its  full  height,  and  in  the  mouth  of  August 
my  animals  ate  it  green ;  they  were  only  ten  days  without  maize  during 
the  year  1877. 

"My  silae  of  r^'e  will  bo  consumed  during  the  winter.  I  do  not  need 
to  say  that  green  rye  is  much  richer  than  maize,  and  a  much  smaller 
quantity  will  go  as  far ;  the  mixture  of  these  two  kinds  of  fodder  is  an 
excellent  diet.'' 

And  later,  under  date  of  Burtin,  July  20, 1879: 

"I  am  now  feeding  63  head  of  cattle  exclusively  on  ensilage  of  Oc- 
tober lost ;  it  is  OS  good  as  when  first  put  up. 

«  «  «  «  Q^^  important  point  that  a  long  practice  has  put  for  me 
beyond  dotibt  is  that  the  same  green  maize  nourishes  better,  the  weight 
being  equal,  when  it  is  cut  short  than  when  it  is  fed  whole,  and  that 
its  nutritive  power  increases  when  it  has  been  softened  by  lying  sev- 
eral weeks  in  a  HlOy  then  undergoing  a  light  commencement  of  alco- 
holic fermentation  a  few  hours  before  being  fed  out.  I  estimate  that 
with  young  animals  acclimated  the  increase  of  weight,  at  80  centimes 
per  kilo  [7  cents  x>or  pound],  will  pay  upon  an  average  about  20  fir.  per 
thousand  kilos  of  preserved  maize  [about  (3.50  per  ton].  I  consider 
this  price  as  so  nearly  regular  that  I  adopt  it  as  a  iK>int  of  departure 
when  I  wish  to  reckon  up  my  farming  operations." 

Addixss  of  J.  In  a  lato  address  before  the  American  Dairymen's  Asso- 
uan "SSrviSi  elation,  at  Syracuse,  !N^.  Y.,  Mr.  J.  B.  Brown  states  tliat — 

*^Tho  farmers  of  Orange  County  require  six  acres  lor  summer  and 
winter  support  of  one  cow  by  hay  and  grazing,  of  which  seven-twelfths 
is  fcd  in  a  dry  state.    Twenty-five  tons  of  green  corn-stalks  will  snp- 
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port  in  better  average  condition  two  cows  for  a  year,  with  6B  lbs.  per      .  Emilage  o/ 
day.    But  it  is  not  difficult  to  double  this  quantity  of  stalks  per  acre. 
One-half  the  manure  derived  from  feeding  green  fodder,  carefully  pre- 
served, will  keep  up  the  land.    A  mature  or  fattening  animal  removes    Feeding. 
none  of  the  constituents  of  its  food  that  are  valuable  for  manure. 
Therefore,  the  most  fertile  farms  of  the  Eastern  States  are,  as  a  rule,    Increased  qnao- 
those  that  are  devoted  to  stock  or  dairy  farming.    Cattle  are  not  only  aviliSfle."**'**'* 
the  distributing  reservoirs  of  vegetation,  but  they  also  may  be  made 
to  increase  the  sources  of  supply.    English  agriculture  became  success- 
ful and  profitable  throngh  stock  farming.'' 

The  latest  on  the  sabjoct  from  M.  GofEEui}  is  as  follows,  ^^l^?^^  ®*p^ 
under  the  date  of  Burtin,  December  17, 1879 : 

"The  longer  experience  that  I  have  in  feeding  ensilage  to  stock,  the 
more  I  am  convinced  of  the  great  service  that  it  will  render  to  agri- 
culture. 

**  From  October,  1878,  to  October,  1879,  I  have  fed  the  hundred  ani- 
mals in  my  stable  exclusively  with  ensilage  maize  during  the  winter, 
and  concurrently  with  fresh  maize  at  the  time  when  I  had  it.  The  an- 
imals have  always  enjoyed  the  most  excellent  health,  and  I  can  assure 
you  that  thoy  have  more  appetite  for  the  ensilaged  maize  than  for  fresh 
fodder,  whatever  kind  it  may  be.  Cows  fed  upon  iresh  maize  give  ex-  liiioh  oows. 
cellent  milk,  which  yields  first-quality  butter  and  of  exquisite  flavor. 
Fed  upon  ensilaged  maize,  the  milk  is  still  very  good,  and  I  have  not 
noticed  that  its  quantity  diminished,  but  the  butter,  while  still  being 
of  good  quality,  is,  however,  inferior.  But  whatever  may  be  the  diet 
of  the  cows  in  winter,  the  butter  mode  at  that  season  is  always  inferior 
to  that  made  during  the  fine  weather.  I  have  caused  to  be  taken  from 
the  account-books  of  the  expenses  upon  my  domain  the  cost  of  the 
culture  and  ensilage  of  maize  during  the  pas^  season.  Ton  will  ob- 
serve the  small  cost  for  the  food  of  the  animals.  Indeed,  in  reckoning 
6  per  cent,  of  the  weight  of  the  animal  for  its  daily  food,  I  arrive  at  Coetof  fisedper 
an  expense  of  3J  cents  per  day  to  feed  an  animal  of  1,320  lbs.    I  pwdiem. 

know  of  no  fodder  of  which  the  ration  costs  so  little  as  my  maize, 
which  only  costs  me  90  cents  per  ton;  and  this  notwithstanding  the 
year  has  been  unfavorable  for  maize,  the  wet  spring  and  part  of  the 
summer  having  injured  the  plant.  One  could  see  at  a  glance  in  my 
fields  that  the  stalks  had  not  reached  their  normal  heights,  except  in 
the  middle  of  the  beds,  where  they  were  high  enough  to  escape  ii^nry 
by  the  wet.  Besides,  I  was  compelled  to  commence  my  operations  too 
late,  and  the  result  was  an  increase  of  expenses  in  cutting  and  ensilag- 
ing in  the  shorter  working  day.  Finally,  the  high  price  of  wine  this 
year  has  increased  the  cost  of  labor  in  a  considerable  degree.  I  was 
compelled  to  cut  down  the  stalks  by  hand,  but  I  ought  to  advise  you 
of  the  great  economy  of  cutting  them  with  a  mowing  machine,  as  is 
practiced  already  by  several  of  my  disciples.  •  •  •  i  have  built 
near  my  silos  an  embankment,  forming  a  platform,  accessible  from  two 
sides  by  a  gentle  slope,  for  the  easy  ascent  of  carts  loaded  with  maize. 
Upon  this  platform  I  have  established  an  engine  and  my  stalk-cutter,  Amnfcement 
which  are  level  with  the  upper  part  of  my  silos.  The  elevator  carries  JJjjj^'^jI^JqJJ*' 
the  fodder  over  the  center  of  the  middle  of  one  of  the  three  siloSy  and 
it  falls  into  all  the  silos  in  diverging  streams.  I  have  obtained  thus  a 
noteworthy  economy,  by  avoiding  moving  the  machines,  and  by  saving 
valuable  time  at  a  season  of  the  year  when  the  working  days  are  so 
short" 
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^^^^^^^jBntOagt  qf    It  may  be  added  that  in  France,  although  maize  is  largely 

grown  for  fodder,  it  does  not  mature  its  seed,  which  has  to 
be  imported,  and  the  uncertainty  of  the  sprouting  of  the 
seed  is  one  of  their  principal  difficulties,  especially  in  wet 
and  cool  seasons. 

Though  the  figures  of  expense  in  France  are  not  applica- 
ble to  the  United  States,  it  may  be  mentioned  that  the  cost 
to  M.  Goffart  of  cutting  the  maize  in  the  field,  carting,  cut- 
ting in  the  machine,  and  filling  the  silosy  was  15  cents  i>er 
1,000  kilos=2,230  lbs. 
Fnmcia  Morris.     Mr.  Fraucis  Morris,  of  Oakland,  Howard  County,  Md., 

Howard  Co.,  MU.  «,  .,  «  .. 

has  proved  the  value  of  the  ensilage  of  com  m  the  years 
1876-'77,  stating  in  a  letter  of  December,  1878,  that  the  feed 
is  relished  by  horses,  mules,  oxen,  cows,  sheep,  and  pigs. 
One  of  his  later-built  silos  holds  from  GO  to  70  tons,  in  ad- 
dition to  his  three  original  silosj  each  lO'  deep,  3^  wide,  and 
24'  long, 
leri'*  mSS^'^*^     Mr.  Bailey  has  built  at  Billerica,  Mass.,  two  silos  strictly 

upon  the  French  plan :  40^  long,  18'  wide,  and  12'  deep. 

Mr.  Thomas  Hunter,  of  Lodore,  Amelia  County,  Yirginia, 
has  also  adopted  the  ensilaging  of  maize  with  success  and 
profit. 

Many  will  be  ready  to  follow  these  enterprising  leaders. 


AMBRIOAN  A  QRIOULTTTBB  Amsriean  agri- 

eutture. 

The  system  of  agriculture  in  the  United  States  is  essen- 
tially low,  and  necessarily  so.    Where  land  is  cheap,  labor 
dear,  and  capital  limited,  it  is  the  true  system  and  the  only 
one  which  can  succeed.    High   farming  will  come  with      Low  vt,  high 
changed  conditions.    Washington  was  right  when  he  told  ^""  ^' 
Sir  John  Sinclair  that  the  expensive  systems  of  the  English     Washington's 
agriculturists  would  not  pay  in  America.    ^N^either  will  they  ^^  °  ^°* 
yet  over  an^^  large  area  of  our  country. 

The  products  of  the  low  cultivation  of  the  United  States    united  8tat«» 

^  agricaltunil  pro- 

amounted  in  1870  to  $2,448,000,000  in  grain,  grass,  cotton,  daction. 
tobacco,  and  cattle  feed ;  the  value  of  the  animals  slaugh- 
tered was  (400,000,000. 
The  raw  productions  of  the  American  farms  represent    ,    »«i»ti<»  ot 

^  '^  valne  of  rawpro 

one-fifth  of  the  capital  invested,  which  is  better  than  in  dnct  to  capital  in 

,.  ^m-    rw,  •»    France  and  in  the 

France,  where,  according  to  M.  Tisserand,  the  raw  prod-  united  sutes. 
net  is  from  one-sixth  to  one-seventh  of  the  capital  in\  ested. 
The  result  in  the  United  States  is  equal  to  (240  per  head  of 
the  rural  population,  and  near  $1,200  for  each  adult  em- 
ployed in  agricultural  labor. 
The  productive  power  of  the  American  agricultural  la-        Productive 

DOwer     of     the 

borer  is  greater  than  that  of  the  European.    Under  his  sys-  American      la. 

horer 

tem  of  low  culture  he  has  a  larger  profit  than  the  farmers  in 
the  high-culture  lands.  The  American  farmer  distributes 
his  labor  and  expense  over  a  relatively  large  area  and  har- 
vests but  little  per  acre ;  high-culture  farmers  concentrate 
their  work  and  money  upon  a  relatively  narrower  area  and 
increase  the  yield  per  acre.  Each  systen^  is  right  under 
certain  conditions. 

So  long  as  the  proportion  of  land  in  the  United  States  to j^Sto^SiitS^ 
the  agricultural  population  is  nearly  five  times  greater  than  ^^^jgopuuujm^ 
that  of  France,  it  cannot  be  expected  that  the  same  systems  «id  France. 
of  culture  will  suit  both  countries. 

Under  low  cultivation   quantity  rather  than  quality  is    American  low 

^  •^  ^  ./  system   of  agri- 

sought,  and  the  system  runs  through  all  departments  of  the  culture. 

rural  interest.    In  live  stock,  for  instance,  the  increase 

per  cent,  in  the  United  States  in  10  years,  1860-70,  was,  in  gtJjJ'^^SJSi""''* 

horses,  42,  cattle,  39;    and  the   United  States  possesses 

three  times  as  many  horses  and  twice  as  many  cattle  as 

France,  though,  curiously  enough,  the  number  of  cattle  rela-  berSf  rl^nch  ami 

lively  to  the  cultivated  acreage  is  about  the  same^about  ^21^"^     "^*^ 

i40  to  the  1,000  acres.    The  uncultivated  lands,  however,  of 

the  United  States  maintain  so  large  a  i)ortion  of  the  cattle 
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^^^^^n^rioan  offH-  that,  to  an  acrc,  France  probably  maintains  doable  the 

namber  of  cattle.  Belatively  to  the  population,  the  number 
mMtiSMh^s^to  ^^  animals  per  head  is  much  greater  in  the  United  States 
SSP^Stotw  ^d  ^'^^^  ^^  France — over  donble  the  namber  of  cattle,  bat  few 
France.  morc  shecp,  nearly  three  times  the  number  of  horses,  and 

six  and  one-half  times  the  number  of  hogs. 

Amoricans     The  pcoplc  of  the  United  States  can  generally  be  trusted 

to  t£eir  oppoA?-  to  pursuc  the  plan  which  seciu:es  most  profit,  and  are  quite 

^'  as  ready  to  change  and  to  adopt  new  policy  as  is  desirable. 

High  culture  is  coming,  and  in  many  places  has  already  been 

adopted  with  success.    The  great  area  of  slovenly-tilled 

lands  in  the  West  reduces  our  average  production,  but  the 

marvelous  richness  of  our  new  lands  realizes  to-day  the 

terse  description : 

**  Ticklo  the  land  with  a  plow,  and  it  laughs  with  a  harvest." 

Comparison  of  The  different  procedure  of  our  people  and  of  the  Spanish- 
EDgiish  and  American  colonists  shows  two  widely  separated  methods  and 
setXment  of  the  results.  While  the  Spauish  dcvotcd  themselves  to  the  fe- 
America.  verish  scarch  for  gold  and  silver,  the  English  applied  them- 

selves to  agriculture. 

1^0  one  better  understands  and  no  one  has  better  stated 

the  matter  than  M.  Eugene  Tisserand,  the  Inspector-General 

of  Agriculture  of  France : 

Opinion  of  M.     "  The  prescucc  of  an  enterprising  race,  sprung  from  a 

rauu.  stock  of  austcro  men  of  severe  habits,  animated  by  a  grand 

religious  faith,  gifted  with  great  independence  of  character, 

attached  to  the  soil  and  loving  to  cultivate  it,  determined 

above  all  to  create  in  their  new  country  a  manly  society  after 

on  the  canaes  of  thcirowu  image — thisis  the  main  cause  of  the  developroentof 

of*  thr^*i?«ited  the  United  States.    Their  manners  have  changed  since, 

sutea.  their  sentiments  are  more  or  less  modified,  but  the  basis  of  the 

character  is  still  there.    The  granite  foundation  on  which 
the  edifice  rests  exists  always,  and  insures  its  stability." 


Acknowiedg-     Nothing  could  be  more  pleasant  to  the  writer  and  nothing 

Bients  to  "^-  Eu- 

g«ne  Tiaaerand.  morc  appropriate  to  the  subject  of  this  report  than  to  close 

with  the  words  just  quoted,  those  of  M.  Engine  Tisserand, 
to  whose  learning  and  practical  skill  in  administration  not 
alone  are  the  people  of  France  indebted,  but  also  all  for- 
eigners who  have  had  the  pleasure  of  being  associated  with 
him,  whether  as  members  of  the  jury  on  agriculture,  of  whic^h 
he  was  president,  or  as  visitors  to  the  admirable  agricultural 
institutions  of  which  he  is  the  guiding  spirit. 

EDWARD  H.  KNIGHT, 
Honorary  Commissioner  and  Member  of  ihe 

Intemationai  Jury^  Class  76. 
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[Extract  from  the  Official  Classification.] 

SEVENTH  GROUP.— ALIMENTARY  PRODUCTS. 

CLASS  69.— CEREALS,  FARINACEOUS  PRODUCTS,  AND  PRODUCTS  DERIVED 

FROM  THEM. 

Wheat,  rye,  barley,  rice,  maize,  millet,  aud  other  cereals  in  grain  and  in  floor. 
Grain  without  husk,  and  groats. 
Fecula  from  potatoes,  rice,  lentils,  etc.,  gluten 

Tapioca,  sago,  arrowroot,  cassava,  and  other  fecula,  compound  farinaceooB   pro- 
ducts, etc. 
Italian  pastes,  semolina,  vermicelli,  macaroni. 
Alimentary  preparations  as  substitutes  for  bread,  home-made  paste,  etc. 

CLASS  73.— VEGETABLES  AND  FRUIT. 

Tubers:  potatoes,  etc. 

Dry  farinaceous  vegetables:  beans,  lentils,  etc. 

Green  vegetables  for  cooking :  cabbages,  etc. 

Vegetable  roots :  carrotii,  turnips,  etc. 

Vegetables  used  for  llavoring :  onions,  garlic,  etc. 

Salads,  cucumbers,  gourds ;  pumpkins,  melons,  etc. 

Vegetables  preserved  by  various  processes. 

Fresh  fruit ;  dried  and  prepared  fruits :   prunes,  figs,  raisins,  etc. 

Pmits  preserved  without  sugar. 
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REPORT 

ON 

AGRICULTURAL  PRODUCTS. 


In  all  civilized  countries  societies  have  been  formed  and    .  Agricuitumi 

exhibitions. 

fairs  instituted  for  the  advancement  of  agriculture,  but  in 

no  other  country  have  they  been  so  generally  established  and 

useful  as  in  the  United  States,  and  in  no  other  country  has^^py^^^^^"^ 

agriculture  assumed  such  importance  and  commanded  such  ^°*^*^  sutes. 

respect  as  in  our  own. 

At  the  Centennial  Exhibition  agriculture  was  placed  on    xb©  affncuitu. 
an  equality,  in  every  respect,  with  other  interests,  and  a  ^e  c^enteinmi  "^ 
substantial  building  was  erected,  with  ample  accommoda- 
tions, in  which  were  placed  side  by  side  the  agricultural  ex- 
hibits of  every  nationality  represented. 

At  the  Paris  Exposition  no  agricultural  building  was  pro- ,  ., ,  No  special 

*^  *         building  for  agri- 

videil,  nor  was  sufficient  space  assigned  in  the  main  exhibi-cnitureatPaiiH. 
tion  buildings  for  foreign  agricultural  exhibits.  Hence  each 
of  the  principal  nations  competing  was  obliged  to  erect 
buildings  of  it«  own  for  this  purpose,  which  were  necessarily 
detached  and  unfavorably  located  for  an  international  agri- 
cultural exhibition. 

It  is  to  be  regretted  that  the  agricultural  products  of  the  ^  The  short  tim.- 
United  States  were  not  more  fully  represented.    This  is  toHmited  th«  »x- 

'         *  tent  of  our    v\- 

be  attributed  to  a  want  of  means  and  time  to  collect  and  hiwt. 
prepare  samples  of  products  for  exhibition.  It  seems  that 
the  interests  of  agriculture,  as  well  as  the  financial  and 
commercial  interests  of  the  country,  would  have  been  pro- 
moted by  placing  on  exhibition  fair  and  well-arranged  sam- 
ples of  all  the  products  of  our  soil  for  which  we  are  seeking 
markets  abroad. 

Great  credit  is  due  to  the  Oregon  State  Commission  for  oregJi****  "sta^* 
the  full  and  most  excellent  samples  of  the  agricultural  prod  commisMion. 
ucts  of  that  State.    The  "  White  Mammoth,"  "Chili  Club," 
"Ninety-Day  Spring,"  "White  Velvet,"  and  "Golden  Am-    oreKon  wheat. 
ber"  wheats  were  among  the  best,  and  unsurpassed  by  any 
other  varieties  on  exhibition.    The  Commission  did  not  wait 
for  the  action  of  Congress,  but,  in  behalf  of  the  agricultural 
interests  of  Oregon,  proceeded  to  place  its  agricultural 
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Oregon  sute  products  CD  exhibition  where  they  might  be  examined.  The 
benefits  whicU  must  accrue  to  the  State  from  this  wise  and 
timely  action  of  the  Commission  must  be  great.  Of  the 
other  great  agricultural  States  of  the  Union  some  were  not 
represented  by  their  products  at  all  in  the  Exposition,  and 
others  but  partially  so ;  hence  Oregon  fairly  won  among  the 
food-purchasing  nations  of  the  Old  World  the  reputation 
of  being  the  foremost  cereal-producing  State  in  this  Union. 

Exhibitofcom.  Indian  corn— which  constitutes  60  per  cent,  of  all  the 
cereal  products  of  this  country,  but  the  food  value  of  which 
is  not  fully  appreciated  in  Europe — was  represented  by  a  few 
good  specimens;  but  the  com  on  exhibition  was  in  sach 
insufficient  quantity  that  it  attracted  but  slight  attention, 
and  did  not  fairly  represent  the  real  value  of  this  great 
staple  of  the  United  States. 

This  criticism  is  due  to  the  agricultural  interests  of  the 
country  and  is  not  intended  to  reflect  upon  the  action  of  any 
one  having  this  department  of  the  Exposition  in  charge.  I 
am  of  the  opinion  that  everything  possible  was  done  toward 
the  collection  of  products  with  the  limited  means  and  time 

iufT  "^sStSTto  ^^^  *^®  work.    The  requests  made  to  the  governors  for  sam- 
the  inflation  to  pies  of  the  products  of  their  respective  States  fixed  the  time 

of  shipment  at  so  early  a  day  as  to  render  it  difficult  for 
them  to  respond,  and  in  but  few  cases  was  there  any  appar- 
ent effort  so  to  do. 

In  such  a  country  as  the  United  States,  extending  through 
3(P  of  latitude  and  60^  of  longitude,  embracing  within  its 

Time  required  vast  domaiu  morc  thau  two  billions  of  acres  of  land,  with 

to  obtain  a  proper 

exhibit  from  so  every  vancty  of  soil  and  climate,  and  producing  tor  exjiort 
^variSj  a*^-  almost  cvcry  kind  of  product,  it  requires  time  and  means  to 

collect  samples  of  products  so  varied  and  so  widely  spread. 
The  work  cannot  be  done  in  a  week  or  a  month,  and  any  at- 
tempt to  make  such  a  collection  without  adequate  means 
must  still  be  a  failure. 


OT*^*of  *^thia*re^     It  18  not  my  purposc  in  this  report  to  mention  each  meri- 
port-  torious  exhibit  separately,  but  to  briefly  refer  to  the  kind 

and  quality  of  the  products  on  exhibition,  and  give  such 
information  relating  to  their  cultivation,  yield,  and  general 
use  in  the  several  countries  as  I  have  been  able  to  obtiiin. 
Cereals  and  other  farm  products  were  exhibited  by  all  the 
nations  of  Europe  except  the  German  Empire.  Canada 
and  the  countries  of  Australia  were  well  represented. 
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FRANCE.  ^^'^c«- 

The  foilowiDg  were  among  the  choicest  prodacts  exhib- 
ited by  France: 

CEREALS. 

Chietum  wheat. — This  is  a  superior  variety  of  winter  wheat,        Exbibua  «f 
extensively  cultivated  in  France.    The  straw  is  6'  high,  and 
heads  from  4"  to  5"  long.    The  exhibitor  claimed  to  have 
raised  78  bushels  to  the  acre. 

English  red  {winter  wlieat). — This  variety  is  a  medium 
grower ;  fine  large  smooth  heads  and  red  chaff. 

Kent  wheat — ^The  samples  on  exhibition  were  very  fine, 
with  white  straw  aud  medium  smooth  heads.  The  kernel 
is  bright,  but  is  ranked  among  the  red  varieties. 

Noah^s  tcJieat, — A  beautifril  variety  of  red  winter  wheat, 
said  to  be  the  best  produced  in  France  for  bread-making. 
It  is  a  rank  grower ;  the  straw  and  chaff  white ;  the  kernel 
hard  and  flinty. 

White  Bourges  wlieat. — Imported  from  Belgium,  andhighly 
prized  by  the  French  farmers ;  said  to  yield  60  bushels  per 
acre,  with  proper  cultivation. 

Hybridized  Burgea. — A  rank  grower;  white  chaff  and  said 
to  yield  well. 

KisHngland  wheat  {red  winter  wheat). — A  rank  grower; 
smooth  white  heads ;  a  choice  variety. 

Oolden  Drop  wheat  {red  wheat). — This  variety  is  highly       vaneUea  of 
prized.    The  grain  is  very  plump  and  hard ;  straw  medium, 
with  smooth  heads  and  red  chaff.    Exhibitor  claims  to  have 
produced  75  bushels  per  acre. 

Prince  Albert  wheat. — A  very  white,  choice  quality ;  me- 
dium straw,  with  large,  finely  formed,  smooth  heads  and 
red  chaff*. 

Rousseau  wheat. — Red  winter  variety ;  of  excellent  quality, 
with  fine,  large,  beardless  heads. 

Victoria  wheat. — A  good  quality  of  red  wheat;  hard, 
flinty  kernels ;  rank  grower ;  bright  straw  and  red  chaff. 

Hallet  wheat. — The  kernel  of  this  variety  is  dark  and  soft; 
a  rank  grower  and  yields  well,  but  not  a  desirable  variety. 

Brunswick  wheat. — A  good  quality  of  red  wheat ;  rather 
soft,  but  yields  well. 

Hybrid  wheat.— An  excellent  quality  of  white  wheat; 
straw  white  and  coarse ;  heads  short,  beardless,  and  well 
filled;  white  chaff';  shells  easily. 

Thickset  wheat. — A  rank  grower ;  white  chaff,  with  well- 
filled,  beardless  heads. 
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^^^^»- Miracle  wheat — Fall  wheat;  plump,  round,  white  kernel; 

very  white,  large  straw  of  medium  height;  double  heads 
wheat.^*^*^^***^^^^  bearded.    It  is  one  of  the  oldest  varieties  known;  is 
said  to  yield  well,  but  easily  degenerates. 

White  starch  (spring)  wheat. — It  resembles  rye  very  much 
in  appearance,  both  the  graiu  and  straw. 

Spanish  wheat. — Large,  rough,  irregular-shaped  kernel, 
medium  straw,  white  cha£f,  and  bearded  heads. 

Australian  black  winter  wheat. — The  grain  is  of  a  bright 
amber  color ;  straw  coarse ;  heads  large  and  well  formed ; 
said  to  be  verj'  productive. 
Varieties  of  Noncttc  whcat. — A  red-bcardcd  variety  imported  from 
Switzerland;  white,  strong-growing  straw,  with  heavy, 
drooping  heads. 

Bluck  spring  wheat. — This  variety  takes  its  name  from  the 
chali,  which  is  nearly  black,  with  long  beards.  The  grain 
is  white  and  of  fair  quality. 

oata.  Oats. 

Although  oats  coustitute  28  per  cent,  of  the  cereal  prod- 
ucts of  the  country,  but  few  varieties  were  on  exhibition, 
and  but  one  new  or  ditterent  from  what  is  grown  in  the 
United  States.    That  is  called  the — 

Frunier  oats. — This  was  propagated  by  Alexander  Prunier, 
of  Franconville,  who  is  now  engaged  in  growing  and  dis- 
seminatiug  it  for  seed.  It  is  a  very  strong  grower,  coarse, 
stiff  straw,  not  liable  to  lodge  or  fall  by  wiud.  The  grain 
is  dark  or  black,  and  resembles  the  Norway  oats. 

The  common  white  and  black  oats  are  generally  raised. 
The  white  Hungarian  oats  are  highly  prized. 

Rye.  Eye. 

Some  very  fine  sam[)les  of  winter  rye  were  among  the  ex- 
hibits. It  is  extensively  grown  for  soiling.  Rye  constitutes 
but  10 J  per  cent,  of  the  cereal  products  of  the  country. 

Barley.  Barley. 

Barley  is  not  extensively  grown,  and  constitutes  but  8 
per  cent,  of  the  cereal  products.  The  choicest  varieties  on 
exhibition  were  the  ''Celestial"  (from  Italy )j  the  "Six 
Rowed,"  and  the  Hungarian,  all  hue,  samples. 

Celestial  barley. — This  is  considered  a  very  choice  variety 
for  strong,  heavy  soils.  The  grain  is  very  large  and  heavy, 
and  almost  as  free  from  hull  as  wheat  or  rye.  The  straw  is 
short,  the  heads  of  medium  length,  well  filled,  and  bearded. 
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Millet.  vhaxck. 

Samples  of  several  varieties  were  among  the  exhibits,  all 
good.  This  crop  does  not  seem  to  be  highly  prized  by  the 
French  farmers,  and  constitutes  but  3  per  cent,  of  the  cereal  Miiiet. 
I)roduct8.  It  is  said  to  be  very  exhausting  to  the  soil.  The 
kind  most  commonly  grown  is  the  "white  millef  The 
heads  are  heavy  and  the  seed  white. 

Com  {maize).  Moixe. 

Some  small  and  inferior  samples  of  com  were  among  the 
French  exhibits.  It  is  cultivated  to  some  extent  in  the 
south  of  France,  but  in  the  middle  and  north  is  principallv  ^^J^^S^^ 
used  by  cutting  up  while  green  and  feeding  it  to  stock.  The 
grain  does  not  mature  except  in  the  south  of  France,  and 
even  there  it  is  only  small  varieties  which  ripen.  Com  is 
largely  used  for  horse  feed  in  the  cities,  but  is  imported  from 
the  United  States.  But  little  is  known  of  its  real  value  for 
the  table.    Could  the  French  people  become  acquainted  with ,,  Li*^tie  knownof 

*^      ^  ^  it8  value  for  the 

the  rich  and  delicious  New  England  "rye  and  Indian  brown tawe. 
loaf,"  or  the  "com  cakes"  and  "Indian  puddings"  so  com- 
mon in  the  United  States,  a  still  greater  demand  would  be 
created  for  this  most  valuable  product  of  our  country. 

LEGUMINOUS  PLANTS.  pl«ii**^^**"* 

Pease.  Peaw. 

Pease  are  extensively  cultivated,  and  are  used  both  for  the 
table  and  feeding  to  stock.  The  vines  of  some  varieties,  if 
cut  early  and  properly  cured,  make  excellent  fodder  for 
stock,  and  the  pease  are  valuable  for  fattening  swine. 
They  are  also  mixed  with  oats  or  rye  and  ground  for  horses 
and  cattle.  The  following  were  among  the  choicest  varie- 
ties on  exhibition : 

Purple-podded  pea. — This  is  a  new  and  valuable  kind 
lately  introduced  into  France.  It  is  a  rank  grower  and 
yields  well. 

Hungarian  pea. — ^Large,  white,  and  round;  highly  prized p^^*"®**®*  ®^ 
and  extensively  grown. 

Belgian  pea. — Large  and  round,  with  a  rich  cream  color; 
medium  vines  and  produces  well. 

Bluck  Hungarian^  a  pea-vine. — This  is  a  small  black  pea, 
with  fine  running  vines,  thickly  covered  with  leaves.  The 
vines  make  choice  hay  for  sheep,  and  the  pease  are  valuable 
for  stock  feeding.  This  pea-vine  is  extensively  grown  in 
many  countries  in  Europe. 
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_  «^«- Beans. 

Beans,  like  almost  every  other  species  of  legnminoas 
Beans.  plants,  are  grown  in  France.    The  large  black  <^  horse-bean " 

is  raised  for  horses  and  other  stock.  Samples  of  all  the  dif- 
ferent varieties  were  among  the  agricnltnral  products. 

OTHEJt  FOOD  PBODUOTA 

tabSi^Sto.''*^  Potatoes  and  other  root  products,  vegetables,  chestnuts, 
etc.,  were  among  the  exhibits.  In  1873  these  different  cul- 
tures occupied  a  total  surface  of  1,981,424  hectares  (about 
4,953,560  acres),  or  3.8  per  cent  of  the  territory  under  culti- 
vation. 

Oleoginooa  OLEAGINOUS  PLANTS. 

plants. 

These  cultures,  consisting  of  colza,  cameline,  poppy  and 
rape  seed,  hemp  and  linseed,  olives,  etc,  constituted  an 
interesting  feature  of  the  collection.  In  1873  these  cultures 
occupied  872,678  hectares  (2,181,694  acres). 

Textile  plants.  TEXTILE  PLANTS. 

There  were  imder  cultivation,  in  1873,  237,000  acres  of 
hemp  and  220,000  acres  of  flax.  Both  crops  are  considered 
profitable,  and  the  plants  and  products  of  the  same  were 
on  exhibition. 

OTHER  CULTURES. 

bs^!**  ^'^'^  ^     ^^  1S73  there  were  632,500  acres  in  sugar  beets,  8,760 

acres  in  hops,  and  37,500  acres  in  tobacco.  It  is  estimated 
that  the  cultivation  of  the  sugar-beet  has  increased  fivefold 
since  1840,  and  doubled  since  1862. 

Grasses.  GRASSES. 

The  following  were  the  most  valuable  grasses  on  exhibi- 
tion: 

Sweet-scented  vernal  grass  {Anthoxanthum  odoraium). — 
Sweet-smelling  hay ;  fine  medium  straw,  with  heads  resem- 
bling beardless  rye.  It  is  quite  extensively  grown  for  both 
mowing  and  grazing,  always  mixed  with  other  grasses. 

Oat  grass  {Trititum  flavescens).— Good  for  pastures,  very 
productive,  and  can  be  grown  on  any  soil. 
^varietioH  of     Hedrtoji  (Agrostts  vulgaris). — Adapted  to  moist  land ;  makes 

excellent  hay. 

Creeping  bent  grass  {Agrostts  stohnifera), — Grows  on  moist 
land ;  excellent  for  forage  and  pasture. 

Improved  oat  grass  (Arenatheriumavernacumy  var). — Grows 
on  all  soils  and  is  wonderfully  vigorous  and  productive. 

Broom  or  rescue  grass  (Bromus  Schraderi). — Used  for  green 
forage  in  early  spring. 
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Meadow  fescue  {Festuca  elatior). — A  strong,  rank-growing       francb. 
grass ;  very  prodactive,  but  requires  a  rich  soil. 

Barley  grass  {Hordeumpratense). — Excellent  for  pastures, 
but  only  found  on  rich  land. 

Meadow  grass  (Poa  pratensis). — Grows  on  medium  soil,  is 
very  nutritious,  and  not  easily  afiected  by  drought. 

Honey  grass  {Holcus  lanatis). — Becommended  for  moist 
soil ;  very  productive  and  nutritious. 

Foxtail  nieadow  grass  {Alopecurm  pratensis). — Closely  re- 
sembles timothy ;  principally  grown  for  pastures  and  is  very 
productive. 

English  rye  grass  (Lolium  perenne). — Grows  on  all  soils, 
makes  durable  pastures,  and  is  very  nutritious. 

Hv4son  Bay  grass  {Poa  festiles). — Grown  for  both  hay  and 
pasture ;  makes  two  crops  of  excellent  hay  in  one  season. 

Red  fescue  {Festuca  rubra). — Grows  on  all  soils  and  makes 
durable  pastures. 

Sheep  grass  {Festuca  ovina). — Considered  valuable  for  poor 
soil ;  makes  excellent,  durable  pasture. 

Floating fescua  {Olyceria  Jiuitans). — Seagrass;  vegetates   vnneUMofcui 
early ;  vigorous  and  quite  nutritious ;  adapted  to  moist  land.  ^'''^^^  gra«»<«. 

CocWS'foot  or  orchard  grass  {JDactylis  glomerata). — Grown 
for  hay  and  pasture  on  all  soils ;  very  productive  and  good 
quality. 

Couch  grass  (Bromus  pinnatus). — Grown  principally  for 
pastures ;  resists  drought  on  very  thin,  light  soil ;  medium 
forage. 

Canary  or  ribbon  grass  {Phalaris  arundina^sea). — Grows  on 
low  land ;  is  coarse  and  vigorous ;  not  valuable. 

Hair  grass  {Agrostis  scabra). — Medium  for  grazing ;  grows 
well  on  abandoned  land,  under  trees,  and  in  forests;  re- 
sembles common  June  grass. 

Timothy  {Phleum  pratense). — This  is  considered  to  be  one 
of  the  most  valuable  of  all  grasses,  not  only  in  France  but 
wherever  it  can  be  successfully  grown. 

Lucem  {Medicare  sativa). — A  species  of  clover  with  purple  Luoem. 
blossom,  extensively  grown  in  France  and  other  portions  of 
Europe  for  hay  and  fertilization.  It  is  a  strong,  hardy  plant,  its  character 
with  large  tap  root,  penetrating  deep  into  the  earth ;  hence 
a  great  renovator  of  the  soil.  Three  crox)s  of  hay,  equal  in 
quality  to  that  of  common  red  clover,  are  frequently  cut  in 
one  season.  The  cuttings  are  in  June,  August,  and  Octo- 
ber. There  seems  to  be  no  good  reason  why  lucern  cannot 
be  more  generally  grown  in  many  portions  of  the  United 
States.  The  experiment  is  at  least  worth  trying,  and  no 
time  shonld  be  lost  in  solving  this  important  problem. 
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FRANCK. 


The  following  tabbies  will  show  the  amoimt  of  productive 
land  in  France,  also  the  area,  yield,  and  amoont  produced  of 
the  different  coltures : 


Divinon  of  prodiwHve  land  in  1873. 


Division  ofpro- 
dnctive  lancT  iu 
1873. 


Cereals , 

Other  cnltores 

Artificial  meadows 

Fallow  ground 

» 
Land  under  cultivi^on 

Natural  meadows  and  orchards 

Vineyards 

Woods  and  forests 

Other  productive  lands 

Total  of  productive  land,  pastures  not  included 


Hectares. 


Acres. 


16;  907. 000 
1,346,000  , 
3,095,000 
4,863,000  1 


42,492,600 
3. 365. 000 
7, 737.  600 

12,157.500 


26, 801. 000       65.  752, 500 


4.224,000 
2,583,000 
8.  357. 000 


15. 164. 000 


«1, 465, 000 


10, 500.  000 

U,  457. 500 

20, 892, 500 


37, 010, 000 


103, 662, 500 


Area  of  agri-     The  total  agricultural  territory  of  France  at  the  present 
France.  time,  including  all  pastures  and  grazing  lands,  is  estimated 

at  132,262,600  acres. 


Area  and  amount  of  cereal  pn^oducU  in  1873. 


Area  and 
amount  of  cere- 
als, 1873. 


Wheat 

Oats 

Rye 

Barley 

Mixture  of  wheat  and  ryo. 

Buckwheat 

Com 

Total 


Hectares. 


6,960,000 

3, 182, 000 

1, 013, 000 

1.117,000 

603,000 

678,000 

606,000 


Acres. 


17, 415, 000 
7,  055, 000 
4. 782,  500 
2. 792,  500 
1, 257.  600 
1.  095, 000 
1. 515,  OUO 


Hectoliters. 


83, 861, 000 

70. 493. 000 

20, 779, 000 

18, 733. 000 

6,  287. 000 

0. 722. 000 

8. 918. 000 


Bushels. 


237,6'JO.OOO 
109. 7:tO.  000 
58. 874,  COO 
53,076.000 
17.  812, 000 
27,540,000 
25.269,000 


14.965,000  I      37,412,500       218.783,000         010.912,000 


Yield  of  cereals  for  an  average  year  from  1869  to  1873. 


Average  yield 
of  cereals  per 
acre,  1869-1878. 


'  Hectoliters  Bushels  per 
perhectqrt*.'      acre. 


Wheat 

Oats 

Rvo  

Barlry 

Mixed  wheat  and  rye 

Buc*>kwheat 

Com   

MiUot  


15 

22.1 

13.8 

lai 

15.4 
16.9 
16 
18.8 


17 

25 

14.82 

20.4 

17.04 

1&2 

18 

14  82 


Numberofhoid.     The  territory  of  France  is  divided  into  3,977,781  farms. 

ingj*.  7         7  7 

avomge  size,    averaging  about  16 J  acres  of  arable  land,  or  33J  acres  of 

what  is  termed  '^productive  land,"  each.    Of  this  number 

Relative  umu  2,820,388,  or  71  per  cent.,  are  cultivated  by  the  owners,  and 

bcra  ot   proprie-     '77x7  «/  1 

tary  and  tenant  831,943,  or  21  per  ccnt.,  are  rented  at  a  fixed  cash  rent,  and 

niltivatois.  _  ,^^  •»    ,    ^  1  4.1  ,.. 

less  than  10  per  cent,  are  let  for  a  share  of  the  crop,  which 
is  agreed  upon  between  the  proprietor  and  the  fanner;  the 
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farmer  performing  the  labor  and  the  proprietor  famishing       r^^cz. 
buildings,  a  portion  of  the  seed,  stock,  implements,  etc. 

In  1873  there  were  in  the  whole  country  3,195,500  plows,  numi^%*mpf^ 
of  which  only  860,572  were  of  improved  make.    There  were  ™®"**- 
134,116  thrashing  machines,  of  which  6,793  were  worked  by 
steam  and  127,323  by  horse-power,  3,161  mowers,  and  2,833 
reapers.    This  would  give  about  4  plows  to  5  farms,  or  1  plow  ^^J^Jj^  ^^  f^  'f^^ 
to  204  acres  of  arable  land,  a  little  more  than  one  thrashing  jP^J?** ^^^j^"*^™ 
machine  to  33  farms,  one  mower  to  1,258  farms,  and  one 
reaper  to  1,408  farms.    Thrashing  machines  are  generally 
owned  by  the  wealthy  farmers  and  agricultural  societies 
and  let  to  the  small  farmers. 

Much  grain  is  thrashed  by  hand,  a  great  deal  by  hand-  Hand  thrashing. 
driven  machines;  the  work  is  done  firom  time  to  time  so  as 
to  have  fresh  straw  for  feed. 

The  same  year  there  were  in  all  France  4,817,198  horses.        Number  of 
mules,  asses,  and  oxen,  or  about  6  working  animals  to  5  tL^uie^iSmi. 
farms,  including  horses  and  mares  used  for  breeding.    When 
the  large  number  of  horses  used  in  the  cities  and  in  other 
industries  are  taken  into  account,  it  must  be  inferred  that 
most  of  the  farm  work  is  done  by  human  labor. 

Before  the  Revolution  most  of  the  real  estate  was  held  by        The  land  in 
the  nobility  and  the  church;  but  the  Revolution  changed formeSy held "^ 
this  order  of  things,  and  many  of  the  large  estates  were 
confiscated  to  the  government  and  sold  to  the  farmers  in  and  at  present. 
parcels  suited  to  the  means  of  the  purchasers.    A  law  was 
also  enacted  which  provided  that  the  real  estate  of  deceased 
persons  should  descend  to  and  be  equally  di\ided  between    Diviaionofreai 
all  the  heirs  of  the  deceased.    This  division  has  been  going  m^^^of  owner.  ^ 
on  until  many  of  these  farms  have  been  divided  into  very 
small  parcels.    In  order  to  leave  each  proprietor's  land  in 
connection  with  a  road  or  drive  way,  the  estates  have  been   smaii  holdings. 
divided  into  long  narrow  strips,  some  of  them  but  a  few  feet 
wide.    No  fences  are  used  and  the  plowing  is  down  with        Absence  of 
reversible  plows,  so  that  the  ftirrows  are  all  turned  one  way, 
leaving  the  ground  perfectly  level.    Some  proprietors  own 
several  of  these  parcels ;  but,  as  a  rule,  the  lines  between 
fanus  are  indicated  by  the  growing  crops. 

I  visited  a  farm  fifteen  miles  from  the  city  of  Paris  which .  i>«»cription  of 

*'  farm  in  neighlK>r- 

bore  the  reputation  of  being  a  model  farm  for  that  depart-  hoodofPaiis. 
mentof  France  {SeineetOute).  It  contained  6  hectares  or 
15  acres  of  land,  in  35  separate  and  detached  parcels,  all 
within  less  than  one  mile  of  the  little  village  in  which  the 
residence  of  the  proprietor  was  situated.  On  this  farm  were 
growing  crops  of  wheat,  oats,  barley,  potatoes,  and  other 
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gR^c-      roots  and  vegetables,  also  vineyards,  orchards,  and  meadows. 

About  one-third  of  the  entire  farm  was  in  wheat  and  oats. 

i>*'»c"Pj'o»  ,^^Tho  team  work  was  done  with  one  horse  and  the  labor  by 

bood  of  Paris,     two  men  and  two  women.    The  men  were  paid  about  $11 

Labor.  per  month  and  women  one-half  that  amount,  with  board ; 

12  hours  constitute  a  day's  labor.    Most  of  the  manure  used 

upon  the  land  is  purchased  in  the  city  and  hauled  with  one 
Manuring.       horse.    The  cost  of  manuring  an  acre  of  land,  with  the  usual 

quantity  (40  cart  loads  to  the  hectare),  is  about  $40. 
System  of  rota.     The  systcm  of  rotation  of  crops  adopted  on  this  farm  is 

as  follows : 

Ist  year.— Potatoes  or  other  roots^  with  stable  or  compost  manure. 

2d  year. — Wheat,  without  manure. 

3d  year. — Oats^  without  manure. 

4th  year. — Beans,  pease,  or  other  vegetables,  with  manure. 

5th  year. — Wheat,  without  manure. 

With  this  system  of  rotation  and  manuring  the  soil  is 
made  to  produce  heavy  crops  every  year  and  at  the  same 
time  increase  in  fertility.    The  proprietor  states  that  his 

Yield.  average  yield  of  wheat  is  60  bushels  per  acre,  oats  from  75 

to  80,  and  barley  about  30  bushels  per  acre.    His  net  income 

Income.  from  his  farm,  after  supporting  his  family,  paying  all  ex- 

penses and  taxes,  amounts  to  about  2,000  fr.  a  year,  or 
nearly  $380. 

Beet  root  farm     There  are  some  large  farms  in  France  on  which  improved 

nnd     sugar    foe-  ^  * 

tory.  implements  and  machinery  are  used.    One  visited  in  the 

north  of  France  contained  100  hectares  (250  acres)  of  land 

and  a  factory  for  the  manufacture  of  sugar  from  beets.    Yet 

this  farm  is  in  50  detiichcd  pieces.    Beets  are  cultivated  and 

Yield.  manufactured  into  sugar.    The  average  yield  per  acre  is 

wagea.  from  2,000  to  2,500  lbs.    The  wages  paid  hands  upon  the 

farm  in  summer  are  50  cents  a  day  and  in  the  factory  in 

winter  70  cents  a  day,  without  board. 

liotation  of     ^hc  rotatiou  of  crops  here  is  as  follows : 

crops.  *■ 

let  year. — Beete,  with  stable  or  compost  manure. 

2d  year. — Wheat,  with  guano  or  phosphates. 

3d  year. — Bcet«,  with  strong  manure. 

4th  year. — Oats  and  rye  mixed,  with  guano  or  phosphates. 

mllii^^^^  ^^^      ^^  S^^^  fai^iner  thinks  of  raising  crops  without  the  aid  of 

fertilizers,  and  the  production  of  manure  is  also  systema- 
tized. Ever;yi;hing  that  comes  from  the  field  which  is  not 
used  for  food  is  carefully  collected  and  placed  upon  the 
compost  heap ;  and  in  estimating  the  value  of  an  animal 
to  be  kept  upon  the  farm,  the  amount  of  manure  it  will 
produce  is  taken  into  account. 
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The  following  table  will  show  the  number  of  domestic  ani- 
mals in  1873,  and  the  amount  of  manure  produced  by  them  : 


FRAKCB. 


Animala. 


Uora<>8  and  mares 
Co1t«  and  fillies... 

Assos 

Mules 

Balls  and  oxen  . . . 

Cows  

Yonng  cattle 

Calves 

Shocp 

Lambs 

Hoes 

Sncking  pigs 

Goats 

Kids 


Average  1 

Eumnal 

Nnmber  of 

quantity  pro- 
auced  bv  each 

animals. 

1 

animal. 

Pounds. 

2. 310, 585 

6,048 

432, 128 

4,144 

410, 268 

2,576 

303, 775 

4,480 

2, 105, 651 

6,720 

5, 038. 818 

6,508 

2.424,513 

3,248 

1,252,477 

1.080 

19, 701. 318 

748 

6, 233.  796 

330 

4,074,117 

1,904 

1,681,539 

896 

1,358,940 

672 

435,897 

336 

Total   annual 

E reduction 
1  pounds. 


Xumber  of  do- 
mestic animals. 


Pounds.        Manure  product. 
13,  i'70, 880. 000 

1, 790, 208, 000 

1, 056, 160,  000 

1,361,420,000 
14. 152, 320, 000 
39, 244, 912, 000 

7, 870. 400. 000 

2, 103, 360, 000 
15, 44.^  584, 000 

2, 094.  624, 000 

7, 756, 896, 000 

1,  507, 072, 000 
913, 248, 000 
146. 496,  000 


48,663,817    I  100,327,080,000 


Rotation  of 


crops. 


From  the  above  it  will  be  seen  that  the  annual  production        Relation  of 
of  manure  from  all  domestic  animals  in  the  nation  would  ure  product  to 
give  about  1,663  lbs.  per  acre,  or  about  one-sixth  of  the  '^"**^* 
amount  required  for  a  triennial  dressing  of  all  the  arable 
land.    About  five-sixths  of  the  whole  amount  must  be  sup- 
plied from  the  compost  heaps  and  the  substitution  of  com- 
mercial manures,  consisting  principally  of  guano  and  phos- 
phates. 

ROTATION  OF  CROPS. 

French  farmers  have  learned,  by  long  and  well-tried  ex 
perience,  that  nothing  is  more  exhausting  to  the  soil  than 
"repeated  cropping"  by  the  same  product.  Hence  a  sys- 
tematic rotation  of  crops  is  recommended  and  practiced  by 
all  the  be^tand  most  successful  farmers,  varying  to  suit  the 
soil  and  climate.  Three  systems  are  in  use— (1)  the  bien- 
nial, (2)  the  triennial,  and  (3)  the  quadrenniaL  In  36  depart- 
ments the  biennial  system  is  practiced ;  in  46  departments 
the  triennial ;  and  in  5  departments  the  quadrennial  has  been 
adopted.    A  French  agricultural  writer  says : 

In  the  substitution  of  the  more  rational  and  progressive  quadrennial 
system  for  the  triennial,  which  has  already  been  notably  improved  in 
two  of  the  rotations,  you  avoid  the  succession  of  one  cereal  to  another 
cereal.  This  favors  the  growth  and  maturity  of  the  plant,  and  pre- 
▼ODts  tlie  propagation  of  injurious  weeds. 

The  following  is  the  improved  triennial  system : 

Ist  year. — ^Wheat.  Sometimes  a  small  portion  of  the  field  is  sown 
with  rye. 

2d  year. — A  portion  of  the  field  is  sown  in  oats,  and  the  balance 
planted  in  roots  and  legominoos  plants. 

3d  year. — ^Trefoil  follows  oats,  flax  follows  roots,  and  oolza  legumin- 
ous plants. 


Triennial   ays- 
tern. 
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™^^'-  In  the  department  of  Seine-Inferieure  the  rotations  vary 

necessarily  with  the  nature  of  the  soil,  bat  the  triennial  is 

most  generally  practiced. 

^^^iStfotA-     ^^  *^®  communes  of  Quevilly  and  Sottevilie,  in  the  Seine 

ihS^wOa.*"*'^***  Valley,  where  the  soil  is  sandy  and  contains  but  6  per  cent. 

of  clay,  the  rotation  generally  followed  is  the  biennial,  with 
one  part  placed  outside  the  annual  rotation  and  devoted  to 
meadows  and  pastures  of  long  duration.  On  these  lands 
farmers  are  largely  engaged  in  stock  raising. 

Istyear. — Rye  or  barley,  sometimes  followed  with  back  wheat  the 
same  year. 

2d  year.— Beets  and  potatoes.  One-third  part  of  theland,  out  of  the 
rotation,  is  in  lucem. 

These  crops  are  ordinarily  cultivated  in  the  following 
proportions :  Rye  and  barley,  f ;  potatoes  and  beets,  §  ;  lu- 
cem, f 

In  the  same  valley,  where  the  soil  contains  12  per  cent,  of 
clay,  and  is  consequently  more  fertile,  the  rotation  is  trien- 
nial, with  one  part  outside  the  rotation  for  lucern. 

Istyear. — Winter  wheat. 

2d  year. — Fall  rye. 

3<1  year. — Potatoes,  followed  by  lacern. 

The  proportion,  of  these  crops  are  generally  about  as  fol- 
lows: Winter  wheat,  ^ ;  fall  rye, i;  potatoes,  J;  lucem,  8 
years'  duration,  J. 

On  lands  of  a  heavier  soil,  vegetables,  especially  beans, 
are  raised  the  third  year. 

In  the  Bray  country,  where  the  soil  contains  but  7  per 
cent,  of  clay,  the  rotation  is  triennial,  and  the  crops  gene- 
rally consist  of  rye,  oats,  and  clover.  The  lucem  does  not 
grow  well  on  these  lands  on  account  of  an  impervious  layer 
of  clay  under  the  arable  soil,  which  stops  the  development 
of  the  roots  of  the  plant,  and  greatly  diminishes  its  growth 
and  duration.    The  rotation  is — 

1st  year. — Rye. 
2d  year. — Oats. 
3d  year. — A  i)art.  in  clover,  the  balance  in  roots. 

The  rotation  for  the  clay  and  calcareous  soil  of  the  Bray 
country  is  as  follows : 

1st  year. — Wheat. 

2d  year. — Oats. 

3d  year. — One-half  in  clover  and  one-half  in  mixed  grain. 

Marling.  Ouc  part  is  left  out  of  the  rotation  for  meadows  and  pas- 

tures. Sometimes  a  portion  is  summer-fallowed  and  sown 
to  wheat  in  the  autumn.  These  lands  are  '*  marled^  (ma- 
nured  with  marl)  once  in  25  years.     The  amount  used 
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varies  from  600  to  3,000  hectoliters  per  hectare,  an  average      p^j^cj^- 
of  about  2,000  bushels  to  the  acre. 


MEAT  PRODUCTS,  1873. 

The  following  table  shows  the  average  live  weight  of  the 
animals  slaughtered  and  the  net  weight  of  the  dressed  meat; 
also  the  amount  of  dressed  meat  to  the  100  lbs.  of  live  meat : 


Meat  producta. 


Animala. 


Oxen  and  bulls 

Cows 

Calves 

Sheep 

Lambs 

Swine 

Kids 


Live  weight. 


Pounda. 
1,125 
836 
153 
81 
27 
674 
151 


Net  weight 
ofthequar- 
ten. 


Pounds. 

676 

475^ 

99 

45 

18 

38i 

9 


Relation  of  net 
Per  cent,  of  to  live  weight, 
meat  to  live 
weight. 


60 
57 
65 
55 
67 
57 
67 


The  number  of  animals  slaughtered,  of  all  kinds,  were  Number  ot 
14,507,689,  yielding  1,909,340,064  lbs.  of  meat,  about53  Ibs.i^m^?.'^*^'^"^*^ 
to  each  inhabitant.  Of  the  meat  product,  about  65  per  cent, 
was  from  bovine  species ;  31  per  cent,  swine ;  13  per  cent, 
ovine  species ;  and  1  i>er  cent,  caprine  species.  The  weight 
of  dressed  meat  varies  in  the  different  species  from  55  to 
76  per  cent,  of  the  weight  of  the  living  animal.  In  all  spe- 
cies the  young  furnish  a  larger  percentage  of  meat  to  the 
gross  weight  than  the  full-grown  animal. 


MILK  PRODUCTS. 

The  estimated  average  annual  amount  of  milk  produced 
in  the  whole  country  is  80,500,000  hectoliters  (1,771,000,000 
gallons).  The  average  amount  from  each  cow  is  16 J  hecto- 
liters, or  about  269  gallons. 

A  mixed  husbandry,  thorough  cultivation,  and  a  system- 
atic rotation  of  crops,  with  a  liberal  supply  of  fertilizers, 
seem  to  be  the  principal  secret  to  success  in  French  farming. 

GBEAT  BRITAIN. 

The  English  agricultural  exhibits  consisted  principally  of 
root  products,  leguminous  plants,  grasses,  and  seeds.  The 
cereals  were  not  largely  represented. 

9 

Wheat 

Samples  of  Mold's  new  varieties  of  wheat  (white  and  red) 
in  the  straw,  showing  the  products  of  a  single  grain,  at- 
tracted much  attention.  The  exhibitor  claims  that  this 
wheat  can  be  sown  one  month  earlier  than  any  other  variety. 


Milk  prodiictH. 


GREAT  BRITAIX. 


Wheat. 


Mold's  wheat 
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GREAT  BRTTAm.  aDcl  taUcs  but  one-half  the  quantity  of  seecl ;  that  106  grams 
have  been  produced  from  1,  and  14  quarters  (112  bushels) 
from  a  single  acre  in  one  year — statements  which  seem  to 
be  somewhat  extravagant. 


Root  crops. 


Roots. 


Swedes. 


Carrots. 


Hoots  for  stock  feeding  are  extensively  cultivated  through- 
out England.  Some  of  the  samples  on  exhibition  are  worthy 
of  special  mention. 

irench  Swede  turnip. — This  turnip  is  said  to  have  no  su- 
perior when  size,  quality,  symmetry,  and  yield  are  taken 
into  consideration.  It  grows  in  all  climates.  If  planted  in 
May  it  will  mature  in  October.  Its  color  is  ordinarily  dark 
in  warm  climates  and  light  in  cold  climates.  It  grows  best  on 
medium  soil,  not  too  heavy ;  is  planted  with  a  drill,  in  rows 
18  inches  apart,  and  the  plants  thinned  to  about  12  inches 
apart ;  and  is  said  to  yield  from  25  to  30  tons  to  the  acre. 
The  samples  on  exhibition  averaged  about  17  lbs.  each. 
The  crop  is  gathered  in  November  and  put  in  small  heai>s, 
covered  with  straw  and  a  little  dirt,  with  an  opening  at 
the  top  for  ventilation.  They  are  principally  used  for  feed- 
ing sheep,  and,  when  mixed  with  oil-cake  or  cotton  seed, 
are  considered  very  valuable  for  fattening  purposes. 

Carrots. — Carrots  are  grown  almost  exclusively  for  horses. 
A  deep,  well-pulverized  soil  must  be  selected  for  the  crop, 
and  if  it  is  a  fine  fertile  loam  handsome  roots  may  be 
expected.  The  crop  is  gathered  in  October  or  early  in  No- 
vember, the  tops  removed,  and  the  roots  stored  in  dry  sand, 
where  they  are  preserved  for  feeding. 
Mangoid.wuntei.  Maugold-wurzel. — There  were  several  varieties  of  man- 
golds on  exhibition,  and  some  of  enormous  size  and  great 
beauty.  Their  principal  use  is  for  feeding  to  cattle.  The 
"  Yellow  Globe  Mangold"  is  said  to  be  among  the  best  and 
heaviest  cropping  varieties  cultivated.  It  is  remarkable  for 
its  immense  size,  beautiful  shape,  neat  top,  fine  clear  skin, 
and  most  excellent  feeding  properties.  It  succeeds  well  on 
all  soils.  It  is  claimed  that  84  tons  have  been  produced 
from  one  acre. 

The  "Improved  Mammoth  Long  Red"  is  said  to  be  the 
"heaviest  cropping"  and  most  nutritious  of  all  long  man- 
golds. It  requires  a  deep  mellow  soil,  and  will  yield  fix>m 
40  to  50  tons  to  the  acre. 

The  "  Golden  Tankard"  is  a  yellow-fleshed  variety,  and  a 
"heavy  cropper."  The  yield  is  said  to  be  from  55  to  60 
tons  to  the  acre,  with  good  cultivation.    For  dairy  cows  it 


Varieties. 


agriculture:  commissioner  woodman.  273 

is  considered  indispensable,  as  the  milk  from  cows  fed  upon  omtAT  bbttaik. 
it  will  bring  a  higher  price  in  the  market  than  that  from    Root  crops. 
cows  fed  upon  any  other  mangold. 

The  "  Yellow  Intermediate  mangold^  is  highly  prized  by  M«ngoid.wuraei. 
many  farmers.    It  has  a  neat  top,  with  few  leaves.    The 
root  is  nearly  as  broad  at  the  bottom  as  at  the  top,  conse- 
quently is  veiy  heavy,  averaging  from  15  to  20  pounds  each. 

Onions. — The  ''Improved  Eeading,''  large  "Bed  Early  onions. 
Italian,"  "James's  Long-Keeping,"  and  the  "Queen"  were 
among  the  best  varieties  exhibited.  The  "Queen"  is  a 
white-skinned  variety,  remarkable  for  quick  growth  and 
excellent  keeping  qualities.  If  sown  early  it  will  produce 
onions  from  1  to  2  inches  in  diametei  early  in  summer, 
which  will  keep  until  the  following  year. 

Pease,  PeMe. 

The  "  Emerald  Gem  "  is  a  very  early  pea  and  very  ex- 
tensively grown.  It  is  fit  for  the  table  in  eight  or  ten  weeks 
after  planting.  It  grows  from  3  to  3J  ft.  high.  The  pease 
are  valuable  for  swine  and  sheep. 

The  "  Jewel"  is  a  dwarf  pea,  grows  about  18  in.  high,  and 
requires  no  sticks.    The  pods  are  thickly  set  and  well  filled. 

The  "  Beat  of  All "  is  a  well-known  variety,  very  prolific, 
has  an  excellent  flavor,  and  is  extensively  raised. 

Beans,  hox)s,  cabbage,  cauliflower,  kale,  etc.,  were  among    various  xeg^. 
the  exhibits  in  endless  profusion. 

Kale.  khi*?. 

Some  four  years  ago  public  attention  was  specially 
directed  by  the  London  Farmers'  Club  to  the  great  value 
of  kale  as  a  spring  crop  for  sheep,  since  which  its  culti-  spring  crop  for 
vation  has  very  largely  increased.  The  plant  somewhat 
resembles  the  cabbage,  but  does  not  form  into  one  compact 
head.  It  grows  to  the  height  of  from  2^  to  3  feet,  the  stem 
being  thickly  studded  with  side  shoots  forming  various- 
sized  heads,  and  producing  an  extraordinary  quantity  of 
valuable  green  food.  The  foflowing  is  from  a  paper  read 
before  the  London  Farmers'  Club: 

**In  April,  towards  tho  end  of  the  month,  we  drilled  in  the  thonsand-  Mo<lo  of  culture, 
headed  kale  seed,  about  5  to  6  lbs.  per  acre,  which  is  the  best  known 
and  most  desirable  of  any  green  crop  I  have  ever  seen.  It  is  a  plant 
that  produces  more  feed  x>er  acre  than  any  other,  does  not  disagree  with 
any  stock,  nor  does  it  impoverish  the  land.  With  mo  it  has  never 
caused  sheep  or  lambs  to  blow  or  scour.  Eighteen  perches  per  day, 
with  a  little  straw,  have  kept  270  sheep  for  three  months,  without  the 
loss  of  one." 

18  P  R. VOL  6 
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QMAT  BMTAPr.  AgTumltural  holdingB. 

Agriouitnnd     As  a  mle,  the  fiirmers  do  not  own  the  soil  they  cultivate 

noldmgs. 

in  England.  Tenants  with  ample  capital  have  no  difficulty 
in  obtaining  a  lease  of  land  from  foorteen  to  twenty -one 
years,  with  power  of  renewal  for  seven  years  longer  if  all 
the  conditions  of  cnltivation,  which  are  minutely  8i>ecified 
in  the  lease,  have  been  faithftilly  complied  with.  The  land 
is  generally  nnder  the  control  of  an  agent  The  arable 
land,  as  a  rule,  is  under  a  high  state  of  cultivation  and  very 
productive. 

ceniSB  ^^^  **'  Although  morc  than  50  per  cent,  of  all  the  cultivated 
land  is  devoted  to  the  production  of  wheat,  rye,  oats,  and 
barley,  and  the  average  yield  of  these  crops  exceeds  that  of 
any  other  country  in  Europe,  if  not  in  the  world,  yet  the 

byim^rtatiOT^ productiou  of  whcat  is  rendered  unprofitable  by  the  impor- 
tation from  other  countries  of  wheat,  which  sometimes  rates 
at  a  price  in  the  market  below  the  actual  cost  of  production 
to  the  English  farmer. 

Cultivation.  CulUvoiion, 

The  general  fBurm  work  seemed  to  be  well  systematized 
and  aU  of  the  arable  land  well  cultivated.  The  following 
is  the  rotation  of  crops  recommended  and  practiced  by  the 
best  and  most  successful  farmers : 

The   ftmryew     Ist  year.— Wheat, 
rotation  of  crops.      ^,  »     . 

2d  year.— Roots. 

3d  year. — Barley,  with  a  portion  in  seeds. 

4th  year. — Clover  follows  barley,  and  beans  follow  seeds. 

The  land  is  always  highly  manured  for  the  root  crop. 
Sometimes  rye  is  sown  in  place  of  wheat  and  oats  in  place 
of  seeds.    In  the  latter  case,  the  whole  field  is  in  clover  the 
fourth  year. 
suti^*'"*''*"^  Agricultural  statisticH. 

In  1873  the  cereal  products  of  Great  Britain  amounted 

to  320,840,000  bushels,  or  about  12  bashels  to  each  inhab- 

^^^^^Production  of  itant.    Of  this  amount  33  per  cent,  was  wheat,  38  per  cent. 

oats,  29  per  cent,  barley,  and  6  per  cent.  rye.    Hie  same 
Animaia         year  thcrc  were  2,101,100  horses,  6,002,100  cattle,  29,495,900 
sheep,  and  2,519,300  swine  in  the  country. 

AV8TRU-HUX- 

o^^  AUSTRIAHUNGAKY. 

The  Austrian  agricultural  section  of  the  Exposition  was 
well  filled  with  creditable  samples  of  wheat,  rye,  barley, 
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.oats,  millet  and  corn,  rice,  peas,  beans,  etc.     There  was   ^^'^^\f;"^''* 

also  a  fine  collection  of  flbrons  plants  and  their  products ; 

samples  of  raw,  granulated,  and  crystallized  sugar  from 

beets ;  and  of  hops,  olives,  tobacco,  and  products  of  the 

vine. 

Agricultural  products.  Agriciatumi 

^  -^  prodacU. 

The  climate  and  soil  are  very  favoi*able  for  agricultural 
operations.     The  soil  is  fertile,  and  92^  per  cent,  of  the  ^^^^i^^tJ^ 
whole  territory  is  productive  land.    As  there  is  no  restric- 
tion to  the  right  to  acquire  and  own  land,  the  farmers  fre- 
quently own  the  soil  they  cultivate.   Nearly  all  of  the  differ- 
ent methods  of  cultivation  common  to  the  other  European 
countries  are  practiced  in  different  parts  of  the  empire, 
and  netirly  all  of  the  cereals  are  cultivated.    The  average  of^^^^Si  ^pJ? 
yield  of  wheat  is  about  15  bushels  per  acre,  rye  15,  barley  »«'*• 
17,  oats  19,  com  15,  buckwheat  14,  and  millet  13j.     This 
average  is  considerably  below  that  of  several  other  cereal- 
producing  countries  in  Europe,  which  would  seem  to  indi- 
cate poorer  cultivation.    Although  the  average  amount  of 
cereals  produced  is  but  13^  bushels  per  inhabitant,  yet  in 
some  years  cereals  are  exported  in  considerable  quantities. 
The  average  annual  products  for  the  whole  empire  are  esti-  ducuon 'o?**cet^ 
mated  at  595,000,000  bushels,  as  follows :  "^ 

Bushels. 

Wheat 110,000,000 

Rye 156,000,000 

Barley 85,000,000 

Oats 127,000,000 

Cora 93,500,000 

Millet 15,000,000 

Distribution  of  crops.  Distribution  of 

•^  ■'^  crops. 

Ormn. — The  production  of  wheat  and  com  is  largest  in    Grain. 
Hungary  and  Bohemia,  that  of  rye  in  Bohemia.    Oats  are 
extensively  cultivated  in  Hungary.    Eice  is  only  cultivated 
in  the  district  of  Gradisca. 

Potatoes. — The  average  yield  of  potatoes  for  Austria  is  Potatoes. 
227,000,000  bushels,  cultivated  principally  in  Bohemia,  Mo- 
ravia, Silesia,  Galicia,  and  Lower  Austria.  In  Hungary 
the  crop  is  about  one-half  that  of  Austria,  or  113,500,000 
bushels.  All  of  the  above  countries  produce  large  quanti- 
ties of— 

B^ts. — Sugar  beets,  from  which  sugar  is  manufactured ;    Beets, 
and  the  pulp  used  for  feeding  swine  and  cattle. 

Flax  and  /^mp.— Flax  and  hemp  are  produced  principally   fuz  and  hemp. 
in  Gkilida  and  the  north  of  Hungary. 
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AirsTRiAHUK-       Tobocco. — Thc  cultivation  of  tobacco,  all  over  the  empire, 

is  under  the  control  of  the  government.   It  is  grown  in  Han- 

Distribution  of  gary,  Galicia,  Bukovina,  and  in  the  Tyrolean  districts  of 
Ti.iiacco.        Roveredo  and  Riva.     The  average  annual  production  is 

51,296,000  lbs. 
Hops.  Hops. — Bohemia  has  thus  far  excelled  all  the  other  states 

in  the  cultivation  of  hops.    The  average  annual  production 

in  the  whole  country  is  6.496,000  lbs. 
ouvpft.  Olives, — The  olive  is  one  of  the  staple  products  of  Dal- 

matia,  and  the  oil  is  largely  exported,  producing  a  large 

revenue.   The  annual  production  of  oil  amounts  to  29,00(1,000 

lbs. 
Vineyards.  Vineyards, — ^The  vineyards  occupy  3,829  square  miles  and 

produce  annually  about  65,000,000  bushels. 
Pea-fodder.         Pgfi. rf wg/f. — The  pca- vinc  is  generally  cultivated  for  forage, 

and  is  considered  very  valuable. 


Cultivation. 


Cultivation. 


TJree-year  ro-  xhc  systciu  of  culturc  most  generally  followed  in  the  pro- 
duction of  cereals  is  what  is  called  the  "  three  annual  ix>ta- 
tions."  The  arable  land  is  divided  into  three  parts,  each 
part  of  which  is  alternately  sown  (Ist)  with  winter  wheat, 
(2d)  with  spring  wheat,  and  (3d)  is  left  fallow.  Lately  this 
system  has  been  changed  by  many  of  the  best  farmers,  the 
"  dead  fallow  "  dispensed  with,  and  the  land  used  for  pas- 
tures and  the  production  of  forage.  On  the  gravelly  soil 
the  "  biennial  rotation  "  is  practiced,  and  one-half  of  the  laud 
remains  every  year  fallow  or  produces  only  grass,  while  the 
other  is  sown.  It  is  not  uncommon,  however,  to  find  farm- 
ers who  sow  wheat  several  years  in  succession  on  the  same 
ground,  a  pract  ice  universally  condemned  by  scientific  farm- 
ers. 
Cert  ai8,  et<?.,     xhc  Iluiigarian  plains  and  parts  of  the  mountainous  conn- 

pro<lnced  in  Hun>  o  i  mt 

gary.  try  are  well  adapted  to  the  cultivation  of  grain,  esx>ecially 

wheat.  In  less  fertile  soil  rye  is  cultivated.  In  the  moun- 
tainous regions,  where  the  climate  is  not  too  rigid,  com  is 
successfully  raised,  and  in  the  most  elevated  portions  oats 
and  barley. 

In  the  mountainous  countries,  especially  those  of  the 

north,  potatoes  and  cereals  constitute  the  principal  food  of 

the  inhabitants.    The  cultivation  of  leguminous  plants  and 

common  vegetables  do  not  receive  much  attention. 

Agricultural     The  govemmeut  is  doing  much  for  the  encouragement  of 

schools  ^z>  %j  «^ 

agriculture  and  the  dissemination  of  information  relating 
to  the  different  branches  of  farming.  There  are  in  Hungary 
5  agricultural  colleges  and  3  primary  agricultural  schools. 
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Lice  Stock.  alstbiahlk. 

GARY. 

Horses. — Much  lias  been  done  for  the  improvement  of  the    Live^tockT 
breed  of  horses  by  crossing  with  the  English  and  Arabian    Horses, 
riices.    Stallions  are  kept  by  the  state  at  different  dex>ots 
for  this  purpose,  over  1,600  being  so  maintained. 

Cattle. — But  little  progress  has  been  made  in  the  improve-    catue. 
ment  of  cattle.    Four-fifths  of  all  the  horned  cattle  are  of 
the  Hungarian  race. 

Sheep. — Much  attention  has  been  given  to  the  raising  of  Swino. 
sheep,  and  the  wool  produced  constitutes  one  of  the  princi- 
pal articles  of  export.    The  quality  is  superior. 

Swine. — The  nusing  of  swine  is  also  an  important  bnmch 
of  agriculture,  and  large  numbers  are  exported. 

NORWAY.  NORWAY. 

The  principal  products  of  Norway  are  rye,  oats,  barley,  supie  product, 
wheat,  peas,  beans,  and  potatoes.  The  winters  are  unfavor- 
able for  winter  wheat,  consequently  spring  wheat  is  gener- 
ally raised.    Barley  and  oats  are  the  staple  crops.    They 
are  often  sown  together  and  called  mixed  grain. 

It  takes  from  110  to  120  days  from  the  sowing  for  spring  culture. 
wheat  and  oats  to  grow  and  be  ready  for  harvesting ;  barley 
about  90  days.  Rye  is  used  exclusively  for  bread.  It  is  R>^  thread. 
made  in  round  cakes,  about  1  foot  in  diameter,  and  from 
:|  to  ^  inch  thick.  After  baking,  the  cakes  are  thoroughly 
dried  and  become  very  hard,  but  are  easily  soaked  for  use. 
This  bread  is  considered  very  healthy  and  nutritious.  The 
cakes  will  keep  any  length  of  time. 

The  average  yield  of  wheat  per  acre  is  about  22.70  bush-  pj^l*cre°^*^^"^* 
els ;  rye,  23 J  bushels ;  barley,  29^  bushels ;  oats,  37^  bush- 
els ;  and  millet,  36.}  bushels.   The  amount  of  the  crop  of  1875 
was: 

Bushels. 

Wheat 2S3,000    Cropofl875. 

Bye 971,000 

Barley 4,500,000 

Mixedgrain    1,800,000 

OatB 9,200,000 

Peaae 240,000 

Potatoes 22,000,000 

The  following  are  the  average  annual  importations  of  anim^[m!jactB^' 
animal  products  from  1871  to  1877 : 

PotmdB. 

Butter 6,581,250 

Cheese 630,000 

Meat  and  laid 9,130,000 

Suet. 272,250 

Hides 4,185,000 

Wool 327,000 
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XOBW. 


The  agricaltural  exhibits  of  Norway  consisted  principally 
of  red  winter  and  spring  wheat,  oats,  barley,  lye,  pease, 
beans,  seeds,  grapes,  etc.,  grain  in  the  sheaf,  and  grasses, 
and  a  sample  of  pea- vine  which  measured  9  feet  in  length. 


BU88IA. 


RUSSIA. 


The  Bassian  department  was  interesting  to  the  practical 

agriculturist,  representing,  as  it  did,  nearly  all  of  the  agri- 

^xhibit  of  ce-  cultural  products  of  that  vast  country.    Among  the  cereal 

exhibits  were  many  samples  of  fair  winter  and  spring  wheat, 
also  good  samples  of  oats,  rye,  barley,  millet,  and  buck- 
wheat. 

Among  the  miscellaneous  products  were  fine  si)ecimeD8  of 
and  other  crops,  sorghum,  flax,  hemp,  grapes,  etc,  indicating  good  cultiva- 
tion and  a  productive  soil. 

The  yield  of  the  staple  crops  in  1870  was: 


Yield  of  staides, 
1870. 


Wheat 

Eye    

Barley 

Oats 

Millet  and  other  small  grain 
Potatoes 


Entlr<e  ovop. 


221. 860.842 
61«;g38.768 
124. 051.  128 
589,774.616 
07.805^800 
826,852.802 


Number  of  do- 
mestic animals. 


MBTHRBLAHDB. 


Exhibits  of 
dairy  products. 


Cereals,  etc. 


The  domestic  animals  of  the  country  in  1870  were  as  fbl- 
lows: 

Horaes 16,160,000 

Cattle 2*2.770,000 

Sheep 46,432,000 

Swine 9,800,000 

Goats 1,700,000 

NETHERLANDS. 

Auiong  the  agricultural  products  of  Holland  which  were 
on  exhibition  cheese  and  other  dairy  products  occupied  the 
most  prominent  position,  while  there  were  beautiful  sam- 
ples of  white  and  red  wheat,  com,. and  other  cereals,  in- 
cluding a  coUection  of  grain  in  the  sheaf;  also  leguminous 
plants,  tobacco,  and  flax. 

The  agricultural  lands  of  Holland  are  divided  as  follows : 


Division  of  Maritime  towns 160,600 

fMds*^^"^^''™^ ^^^*  *°^  P^*^*^*^^^® 562,500 

Qrazing  aud  meadow  lands It  600, 385 

Proper  agricnltnral  lands 4,367,505 

Unonltivated  lands 1,561,660 

Total 8,261,669 
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The  cereal  products  in  1873  amounted  to  33,587,000  bush-  NgrmaiLANDB 
els,  of  which  wheat  formed  about  15^ per  cent.;  rye,  27 J  per 
cent  J  oats,  33^  per  cent. ;  barley,  14  per  cent. ;  and  buck-  c^^^""^^"^  °^ 
wheat,  9.}  per  cent.    The  average  annual  yield  per  acre  in 
bushels  is  24  of  wheat,  18^  of  rye,  42  of  barley,  43  of  oats, 
and  15^  of  buckwheat. 

In  some  of  the  provinces  most  of  the  land  is  cultivated 
in  rye,  and  for  ^^  five  centuries  buckwheat  has  replaced  the 
dead  fallow." 

The  following  table  shows  in  bushels  the  production,  im-  p^Stiraf  erpor- 
portatiou,  exportation,  and  consumption  of  products  for  the  ^^^^'^^j^^^^^^ 
year  1872: 


cultural 
ducts. 


pro- 


Wheat  .... 

Rye 

Barley  .   . . . 

OaU 

Buckwheat 
Beans 
Potatoes   .. 


Production. 


6, 52^00 
11, 248, 000 

3, 661, 666 
10, 804, 660 

2, 887, 166 

3,402,833 
52,003,000 


Importation. 


8, 516, 000 
6. 363, 666 
2,669,000 
158,666 
589,333 
161.500 
549,666 


Exportation. 


874,000 
161,500 
700,830 

1, 113, 500 

14,166 

260,666 

2,102,833 


Consumption. 


8,670,000 
17,447,660 
6,700,833 
9,879.833 
3,462.333 
3,803,666 
61, 541, 166 


Rotation  uf 


crops. 


Oat-meal  is  extensively  used  as  an  article  of  food,  and  the 
annual  importations  exceed  the  exportations. 

On  nearly  every  farm  a  portion  of  the  land  is  manured 
with  great  care,  on  which  potatoes,  oats,  barley,  rye,  colza, 
flax,  and  clover  are  raised  for  home  consumption.  FaU 
turnips  are  sown  after  the  grain  crops,  and  are  used  for 
feeding  cattle  in  winter. 

The  foUowing  is  the  rotation  of  crops  most  commonly 
practice : 

let  year. — Rye. 
2d  yeaftT. — Beans. 
3d  year. — Wheat. 
4th  year. — Oats. 
5th  year. — Clover. 
6th  year. — Wheat. 

More  attention  is  paid  to  the  raising  of  fine  stock  and  to^^^^PJJj^°Jj^ 
the  dairy  than  to  the  raising  of  crops  from  the  soil.    Im-  portance. 
mense  quantities  of  butter  and  cheese  are  made  and  ex- 
ported. 

GUEECE.  GWUCK. 

Greece  exhibited  good  samples  of  ueai-ly  all  the  cereal 
products  raised  in  Europe,  of  x>ease,  coffee-beans,  olives, 
dried  small  fruits,  raisins,  and  honey ;  also  of  vermicelli 
and  macaroni  made  from  a  mixture  of  corn-meal  and  flour.    ^^  ^i  ^^^^t- 

Tatealand. 

The  whole  amount  of  land  under  cultivation  is  estimated 
at  1,025,417  acres. 
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OBUECE. 


The  production  for  the  year  1875  was: 


I^roduction    of 
cereals,  et«. 


Wheat 

Wheat  and  rye,  mixed 

Rye 

Barley 

Com  

Oats 

Vegetables 

Potatoes 

MiUot 

Rice  


Bushels 
per  acre. 


121 

\^ 

17 
lit 


X&tiieerop. 


4,3«4.231 

1,4:9.3m 

1<^045 

1,070,072 

2.783.ie0 

122.052 

168.710 

102,578 

04,150 

1.567 


Olives. 

Honey  and  wax. 
Wool. 


Small  farms. 
Mode  of  working;. 


Wheat.  The  production  of  wheat  is  not  sufficient  for  home  con- 

sumption, and  the  annual  importations  average  nearly 
4,000,000  of  bushels. 

The  olive  is  largely  cultivated,  and  olive-oil  is  the  princi- 
pal article  of  export. 

Honey  and  wax  are  produced  in  large  quantities. 

Wool  is  a  staple  product.  In  1875  there  were  in  the 
country  2,291,917  sheep,  under  the  special  charge  of  44^532 
shepherds. 

The  farms  are  generally  small,  and  oxen  are  mostly  used 
for  farm-work,  although  of  late  horses  and  mules  are  being 
introduced.  In  some  of  the  districts  the  land  is  divided 
into  very  small  parcels,  varying  from  }  to  2^  acres.  Some 
farmers  own  from  10  to  25  acres,  and  a  small  number  from 
100  to  200  acres.  The  greater  portion  of  the  laborers  are 
also  proprietors  of  a  small  portion  of  the  land  they  culti- 
vate. The  annual  exportations  of  farm  products  amount  to 
nearly  $10,000,000 ;  the  importations  to  about  $7,000,000. 

Agriculture  in  Greece  has  remained  nearly  stationary'  for 
a  long  number  of  years,  the  fiirmers  showing  but  little  en- 
terprise, and  consequently  making  but  little  progress.  Of 
late,  however,  the  government  has  evinced  some  disposition 
to  encourage  and  aid  agriculture  by  the  diffusion  of  instruc- 
tion and  technical  knowledge  relating  to  the  science  of  agri- 
culture, and  it  is  said  that  the  situation  is  beginning  to  im- 
prove. 

SWITZERLAND. 

The  agricultural  exhibits  of  Switzerland  consisted  prin- 
cipally of  cereals,  lentils,  root  products,  including  arrow- 
root, cassava,  vermicelli,  tapioca,  macaroni,  and  other  man- 
ufactured farinaceous  pioducts. 
]^paiati«iand  In  1868  Switzerland  had  a  total  population  of  2,669,147 
inhabitants  and  a  total  territory  of  10,354,500  acres. 


Exportation 
and  importation 
of  farm  products. 


Bat  little  enter- 
prise. 


Possible  im- 
provement. 


SWITESBLAKD. 


Products. 
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The  cereal  products  of  that  year  amounted  to  17,544,000  flwrmBLAxp. 
bushels,  of  which  there  were  of— 

Buahels. 

Wheat 2,14-2,000  Cereal  product*. 

Rye 8,670,000 

Barley 1,428,000 

Oats 5,304,000 

The  same  year  there  were  iu  the  country  the  following 
number  of  domestic  animals : 


Domestic  nui- 
mals. 


Horaea 105,792 

Cattle .  992,895 

Sheep 445,400 

Swine 304,191 

Goats 374,481 

The  whole  country  produces  only  about  one-third  of  the 
amount  of  cereals  required  for  home  consumption. 

PORTUGAL.  PORTUGAL. 


In  1875  the  population  of  Portugal  was  4,012,000,  and  the    Population, 
total  territory  22,771,750  acres.  Territory. 

The  food  products  for  that  year  were  as  follows : 


I  u    u  1      Cerexil  prodacU. 

Acree.     !  Entire  crop.    ;^™!jj 

*^  .  per  acre. 


Buthelt. 
5,075,848 


12* 


Wheat 625,957 

Kye I  999,537 

Barley 174,877  i;98i;398 

Oata 29,985  667,618 

Com 778,290;  15,790,937  15 

Potatoes    33,342'  3,777,816 


6, 229, 188  8 

13 


The  number  of  domestic  animals  in  lh)7()  was : 

HorseH 79.005      Domeetlo  nni- 

.  mala. 

Aflses 137,950 

Muletj 50,690 

Cattle 520.474 

Sheep ; ...  2,70(5,777 

Swine ..       776,868 

Goats 936,809 

Portugal  exhibited  cereals,  lentils,  root^,  and  farinaceous    szhibiu. 
products. 

The  cereal  products  of  the  country  are  less  than  one-half 
of  the  amount  required  for  home  consumption. 

ITALY.  "AJ-T- 


In  1873  Italy  had  a  population  of  26,801,154  inhabitants,    Popniationnnd 
and  a  total  territory  of  64,830,000  acres.  temtoiy. 
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"^^^'  The  food  products  of  1868  were : 

Production  of  Wheat 107,904,507 

cjwjlB and  voge.  Kye 8,796,513 

Barley 23,272,886 

Cora 50,964,166 

Millet  and  other  small  grain 19,996, 172 

Dry  vegetables 12,329,206 

Potatoes 29,648,986 

The  domestic  aDiroals  for  the  same  year  were : 

Domestic  ani- Horses 477,906 

"""^  Asses 498,766 

Mules 219,456 

Cattle 3,4r3,934 

Sheep 6,984,049 

Swine 1,553,582 

Goat« 1,690,478 

i^^^a^uB  c*^     ^^^  average  annual  production  of  cereals  amounted  to 
r(^  to  gross  pro-  210,562,000  bushels,  of  which  wheat  amounts  to  51  per  cent. ; 

rye,  4  per  cent. ;  barley,  11  per  cent. ;  com,  24  per  cent. ; 

and  millet,  10  per  cent. 
The  country  produces  only  about  one-half  of  the  amount 

of  cereals  required  for  home  consumption. 

BWBDKN. 

-  -  -        -  SWEDEN. 

Exhibit*.  The  agricultural  exhibits  of  Sweden  consisted  principally 

of  cereal  products,  tuberous  and  leguminous  plants,  all 
good  samples,  indicating  good  husbandry. 

Products.  Agricultural  products. 

Cereals.  The  ccreal  products  of  the  country  are  principally  wheat. 

rye,  oats,  barley,  and  buckwheat. 

Roots.  The  root  plants  are  potatoes,  radishes,  turnips,  carix>ts, 

and  beets.  Among  the  leguminous  plants,  pease  and  horse- 
beans  nre  most  extensively  cultivated.  Lentils  are  also  cul- 
tivated for  fodder  and  for  the  seeds. 

Yield.  The  average  yield  of  fall  grain  is  seven,  eight,  or  nine 

times  the  amount  of  seed  sown ;  of  spring  grain,  five,  six, 
or  seven  times  the  amount  of  seed ;  and  of  potatoes,  from 
seven  to  eight  fold. 

The  following  were  the  amounts  of  the  principal  crops 
produced  in  1877 : 

Boahela. 

Cereal  pro- Wheat 2,992,016 

ducts,l877.  jjyg 16,378,366 

Barley 13,160,516 

Oats 47,641^,216 

Pease 5,280,4«3 
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Bnahels.  swbdbn. 

Rape-aeed 2,559,066 '^ 

Buckwheat -. 73, 383  Produoto  in  1877. 

Potatoes 43,964,387 

The  whole  amoant  of  root  crops  for  that  year  was  esti- 
mated at  5,666,666  bashels. 

Beets  are  quite  extensively  raised  for  the  manufacture  of  ^***^ 
sugar  in  some  of  the  provinces.    From  10  to  15  tons  to  the 
acre  is  considered  a  good  crop,  and  is  about  the  average 
with  good  cultivation. 

More  cereals  are  produced  than  are  required  for  home 
consumption,  notwithstanding  that  a  considerable  quantity 
is  manufactured  into  Swedish  whisky.  Potatoes  and  other 
tubers  are  also  used  for  that  purpose. 

Exports  and  vuports,  BxportoMdim- 

The  surplus  of  cereal  products  are  exported  principally 
to  England,  France,  Belgium,  and  Norway. 

The  following  were  the  values  of  exports  for  1876,  consist- 
ing mainly  of  oats  and  a  small  quantity  of  rye: 

To  England $8,205,000 

To  France 1,800,000 

To  Belgium 1,0(»0,000 

Total 11,005,000 

At  the  same  time  rye  and  flour  were  imported  in  consid- 
erable quantities  from  Bussia  and  Denmark.  The  amount 
of  these  importations  in  1876  was  nearly  $4,000,000. 

Oovemmental  etwouragement  of  agriculture^  schools^  and  so-      Asricniturai 

.   ,.  schools  and  aocle- 

aeties,  ties. 

Agriculture  is  largely  encouraged  by  the  government.  ^j^^^^n>"^{^* 
The  Agricultural  Department  is  indirectly  under  the  con- 
trol of  the  Secretary  of  the  Interior,  but  its  chief  manage- 
ment  devolves  upon   the  Boyal  Agricultural  Academy,  ^^^yji^^^s^*^"' 
founded  in  1811,  which  is  not  only  a  scientific  institution, 
but  the  central  establishment  for  the  encouragement  and 
development  of  agriculture.    There  are  in  connection  with 
it  a  model  farm  for  experimental  purposes  and  a  school  of  MoUei  farm. 
physiology  and  agricultural  chemistry.    Four  other  chem-  Chemioia 

ical  schools  have  been  established  sinc^  1876,  supported 
partly  by  the  government  and  partly  by  agricultural  socie- 
ties. These  societies,  to  the  number  of  20,  have  been  or- 
ganized in  the  different  provinces  for  the  promotion  of 
agriculture,  and  make  annual  reports  to  the  Agricultural  sop«>rts. 
Academy  and  to  the  Central  Office  of  Statistics.    The  gov- 
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»^^^^' ernment  appoints  and  pays  14  agricaltural  engineers,  whose 

duty  is  to  fumisli  farmers  generally  with  iuformatioD  on  all 
iugm^n!^^^^^  matters  connected  with  farming  and  the  interests  of  agri- 
culture. Theoretical  and  practical  instructions  are  also 
CoUege*  nnd  givcu  by  2  agricultural  colleges  and  27  farm  schools. 
Through  the  influence  of  these  institutions  agricoltare, 
especially  in  the  direction  of  stock  raising,  has  been  greatly 

Dairy  sohooiB.  improved.  Dairy  schools  also  have  been  established  in  the 
ditt'ereut  provinces,  where  practical  and  scientific  instruc- 
tion is  given  by  professors  appointed  by  the  Agricultural 
Academy  and  paid  by  the  government,  on  all  subjects  relat- 
ing to  the  production  of  milk,  the  manufacture  of  butter 
and  cheese,  and  the  manipulation  and  disposition  of  farm 
products. 

Dairy  societies.  Dairy  socictics  havc  recently  been  organized,  which,  in 
CO  operation  with  the  schools  and  efforts  of  the  government^ 
are  revolutionizing  the  dairy  business  of  the  country.  The 
new  method  of  cooling  the  milk  with  ice-water  is  univers- 
ally recommended  and  generally  practiced. 

Livestock.  Live  StOCJc, 

To  encourage  the  raising  of  cattle,  and  for  the  improve- 
ment of  the  breeds,  the  government  has  from  time  to  time 
Imported  cattle,  imported  auimals  of  foreign  breeds,  principally  the  short- 
horns, Ayrshires,  and  Holland  race  (Holstein).     The  latter 
are  highly  prized  for  dairy  purposes. 
Traveling;  in-     Two  traveling  iustructors  visit  different  parts  of  the  coun- 
try, deliver  lectures,  and  give  instructions  on  stock  breed- 
ing and  the  care  of  cattle. 
Model  8he<p     Tlierc  arc  also  a  number  of  model  government  sheep 
farms,  and  the  government  provides  a  traveling  inspector 
to  visit  annually  the  sheep  farms  of  the  country  and  give 
instructions  on  breeding,  management,  and  the  production 
of  wool. 
GoYerDment     Tbc  govcmment  owns  I  stud  and  2  depots  of  stallioLS. 
These  three  establishments  had  in  1876  323  horses. 

Cavalry  regiments  have  stallions  exclusively  for  breeding 
piui)()se8.    To  still  further  the  improvement  of  horses  the 
government  gives  liberal  prizes  to  breeders. 
The  animals  generally  em])loyed  on  the  farms  are  horses 

and  oxen. 
Labor.  Agricultural  labor. 

The  farm  laborers  of  Sweden  generally  work  either  for  a 
certain  salary  by  the  year  or  give  a  certain  number  of  days' 
work  in  lieu  of  rent  for  the  land  they  occupy  and  cultivate. 
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Men  who  labor  upon  the  farms  in  summer  are  paid  from  $25 bwidkx. 

to  $50  a  year,  with  board,  and  women  from  $12.50  to  $16. 
Women  as  a  rule  work  in  the  fields.    A  man  with  a  family  labo^*^^^*^"^*""^ 
who  engages  to  labor  upon  a  farm  generally  receives  about 
$100  a  year,  from  $25  to  $30  in  cash  and  from  $70  to  $75    wages. 
"  in  kind,"  without  board,  but  with  rent,  wood,  etc.,  fur- 
nished. 

In  Sweden  as  well  as  in  Norway  rye  cakes  are  used  by 
all  classes  as  a  common  article  of  food. 


DENMARK. 


DBKMABK. 


Rotation  of 


The  exhibits  consisted  of  winter  wheat,  rye,  oats,  barley.    Exhibit, 
pease,  seeds,  etc.     Several  samples  of  red  winter  wheat  of 
superior  quality  were  in  the  collection. 

Agriculture  is  the  chief  occupation  of  the  peoi>le  and  the 
principal  source  of  wealth.  Considerable  improvement  has 
been  made  in  Danish  agriculture  in  the  last  thirty  years ; 
nevertheless,  there  are  still  large  tracts  of  uncultivated  land. 
Of  the  cultivated  land  37  per  cent,  is  made  to  produce  cere- 
als annually,  and  38  per  cent,  is  in  meadows,  pastures,  and 

fallow. 

Rotation  of  crops.  ^^ 

The  following  is  the  common  system  of  rotation  of  crops : 

Ist  year. — Roots. 
2d  year. — Wheat. 
3(1  year. — Barley. 

4th  year. — One-half  oats,  the  other  half  in  legnminous  plants  or  roots. 
5th  year. — Clover  follows  the  oats,  and  oats  follow  Ihe  leguminous 
plants  and  roots. 

Sometimes  a  mixture  of  oats  and  pease  follow  roots  and 
leguminous  plants  for  a  green  crop. 

Live  stock.  Liventock. 


Formerly  sheep  husbandry  occupied  a  prominent  place  in    Dairy  husband- 
the  agriculture  of  the  country,  but  of  late  the  dairy  busi- 
ness has  taken  its  i)lace.    Butter  and  cheese  are  t  he  staple 
products.    A  large  amount  of  butter  is  exported  to  England 
and  South  America. 

Exports.  Exports. 

Barley  is  exported  to  England  tor  the  brewers.    But  lit- 
tle spring  wheat  is  grown. 


Protection  of  the  qtmlity  of  seed. 

A  system  has  been  inaugurated  by  a  Urm  in  Copenhagen 
by  which  farmers  are  protected  from  imposition  by  seeds- 
men.   The  grain  and  seeds  are  analyzed  and  a  statement  of 
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the  analysis  famished  with  the  seed  sold.    The  anaLynis 

states  the  unmber  of  grains  or  seeds  in  a  bushel,  the  amoant 

the^nau^  jjof  foreign  substance,  the  percentage  of  seeds  or  grains  that 

**®^-  will  gonninate,  and  their  relative  value.    For  all  grain  or 

seeds  sold  that  do  not  come  up  to  the  standanl  the  money 
is  refunded  and  all  damages  paid.  They  guarantee  (1st) 
genuineness,  (2d)  purity,  and  (3d)  germinative  powers. 


Prodacta. 


Cereals. 


APAIX. 


Exhibit. 


Wine. 


Prodv>ct8. 

Of  the  cereal  products  wheat  forms  about  4^  per  cent.; 
rye,  15  per  cent. ;  barley,  29  per  cent.;  oats,  46  per  cent.;  mil- 
let, 4^  per  cent. ;  and  buckwheat,  1  per  cent. 

The  cereal  products  of  the  country  in  1873  were : 


01 

E 

e 


& 


Wheat 

Kye 

Ilarlev 

Oat«* 

Millet 
Buckwheat 


.  ■  I 


ButkOi. 

2,748,582 

9, 125, 226 

17. 232, 538 

27,816,036 

2, 624, 248 

5»tt,420 


Total I      6^642,000 


This  provides  about  32  bushels  per  each  inhabitant. 


SPAIN. 


The  Spanish  Agricultural  Building  was  well  filled  and 
artistically  arranged.  There  was  a  very  large  collection  of 
cereal  products,  including  a  large  variety  of  yellow,  white, 
and  red  ears  of  com,  also  olive-oil,  canned  fhdt,  etc 

One  sample  of  spring  wheat  was  very  remarkable  for  its 
whiteuess  and  plumpness.    The  horse-bean  is  extensively 
grown  for  horses,  and  grapes  for  wine ;  50,000  bottles  of 
wine  were  on  exhibition. 
Yield  of  cereals     '^^^  avcragc  yield  of  wheat  per  acre  is  about  16J  bushels; 
per  acre.  rye,  8  bushelsj  and  barley,  18  bushels.    Of  the  cereal  prod- 

ucts, wheat  amounts  to  52  per  cent.;  barley,  26  per  cent.; 
rye,  11  per  cent. ;  and  Indian  com,  about  11  per  cent. 

The  following  is  the  amount  of  cereal  products  for  1873: 

Boahflli. 

Cereah!  product.  Wheat 117,417,040 

Ryo    25,289,824 

Corn 24,612,418 

Barley » 68,482,718 


Total 225,802,000 

This  is  about  13^  bushels  for  each  inhabitant. 
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BELGIUM.  lOLLawu. 

The  agriculture  of  Belgium  was  well  represented  iu  the 
Exposition.  The  samples  of  wheat,  rye,  oats,  barley,  millet, 
buckwheat,  com,  rice,  flour,  and  meal,  both  pure  and  mixed,  Exhibit 
also  of  bread,  pastry,  vermicelU,  macaroni,  and  other  food 
preparations  from  cereals  were  creditable  not  only  to  the 
agriculture  of  the  country  but  to  its  household  economy. 
There  was  also  a  large  and  fine  collection  of  vegetable  prod- 
ucts, including  tapioca,  arrowroot,  etc. ;  also  of  salt  and  pre- 
serxed  meats  of  the  choicest  selections,  well  prepared  and 
preserved. 

The  average  annual  production  is  as  follows : 

Bushels.  Yearly  Cami 

Cereals,  about 72, 000, 000  "~P  P'*^""'' 

Legaminoos  plants 2, 100, 000 

Root  crops 106,000,000 

Of  the  cereal  products,  wheat  yields  about  33  per  cent. ;  centagi^omi^I' 
oats,  33  per  cent. ;  rye,  24  per  cent. ;  barley,  5  per  cent. ;  "*^  products. 
mixed  grain,  3  per  cent. ;  and  buckwheat,  2  per  cent. 

The  average  yield  per  acre  in  bushels  is  wheat,  27J;  rye,    ^leid. 
25;  oats,  42;  barley,  34;  and  buckwheat,  24. 

Ltt  1866  there  were  in  Belgium — 

Cattle 1,242,445      Domestic  anl- 

Horses 283,166 

Sheep 583,485 

Swine 632,301 

The  government  has  established  1  veterinary  college,  1  »titu£8?**^*^"'i^i 
agricultural  institute,  and  2  schools  of  practical  horticulture.  ^^<^^- 
There  are  also  <^ agricultural  conferences"  held  in  different   Conferences. 
parts  of  the  country  under  the  auspices  of  the  government. 
The  agricultural  societies  have  a  total  membership  of  over 
17,000.    Notwithstanding  all  this,  much  of  the  field  labor  is 
performed  by  women,  and  many  of  the  plows  and  imple- 
ments used  on  the  farms  are  of  the  rudesst  make  and  remind 
oneof  past  ages. 

The  average  value  of  farming  land  is  about  $300  an  acre,    vaiue  of  land. 


THE  GERMAN  EMPIRE, 

INCLUDINO  PRUSSIA,  BAVARIA,  SAXONY,  Wt)ltTKMBERO,  BADBN,  HESSE- 
DARMSTADT,   SAXE-WEIMAR,  AND  8AXE-ALTENBURG. 

It  is  to  be  regretted  that  the  relations  between  the  He- 
public  of  France  and  the  German  Empire  were  such  as  to 
preclude  that  great  and  rich  agricultural  country  from  being 
represented  in  the  Exposition. 


GSRMAKY. 
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Population. 
Territory. 


Tho  following  items  are  compiled  from  the  (Jerman  sta- 
tistics for  1873. 

Tbc  namber  of  inhabitants  at  that  time  was  36,624^648, 
and  there  were  nnder  cultivation  121,872,592  acres  of  land. 

FoodproducU  in  1873. 


Food  product H, 
1873. 


AVlient  and  spelt  (German  wheat) . 

Mixcil  grain  (Meslin) 

Kyc 

Barluv 

0at8  ! 


Com . .  - . 

Buckw beat .   . . 

Millet    

Diy  vegetaoles 
Potatoes  


5,832,883 

109,640 

12,017,205 

5,047,235 

8,658.047 

14.332 

25,027 

84,083 

218.252 

1,440,820 


BmUkOm. 


110,497,251 

l,558L033 

205,788^955 

118,816^459 

271, 744. 107 

800^825 

14S.078 

737.746 

20,042,070 

682.605^128 


Domentic  ani- 
mals. 


Varying  pro- 
ductiveness of 
different  regions. 


Triennial  sys- 
tem of  rotation  of 
crops. 


A  certain  rota- 
tion obligatory  in 
places. 


Domestic  animals  in  1873. 

HorseM 2,976,277 

Asses 9,828 

Mules i,(m 

Cattio 14,386,791 

Sbeep 22,295,682 

Swine    6,360,415 

Goats 2,027,756 

The  soil  and  climate  of  a  large  portion  of  Germany  are 
favorable  for  agricultural  operations.  The  country  called 
the  Black  Forest  is  poor,  and  a  large  portion  is  barren  and 
uncultivated.  The  valley  of  the  Rhine,  so  celebrated  tor  its 
vineyards,  proiluces  also  excellent  crops  of  cereals,  vegeta- 
bles, tobacco,  hops,  flax,  chicory,  and  sugar-beets.  The 
borders  of  Lake  Constance  and  the  valley  of  the  Taaber 
I)roduce  vines  in  great  peHection. 

The  triennial  system  of  rotation  of  crops  is  generally 
practiced  in  the  cereal-produciug  sections  of  the  country : 

Ist  year. — Winter  wheat. 

2d  year. — Spring  wheat. 

3d  year. — Clover  or  vegetables. 

The  rotation  for  some  localities  is  fixed  by  the  adminis- 
tration. The  cultivated  lands  of  a  commune  are  divided 
into  three  parts,  and  a  certain  rotation  made  obligatory. 
This  system  is  denounced  by  many  of  the  best  farmers  as 
^Mrrational  and  detrimental  to  the  best  interests  of  agricul- 
ture on  account  of  the  extreme  division  of  agricultural  lands 
and  the  insufficiency  of  roads  and  drive-ways  communicat- 
ing between  diflerent  pieces  of  land  belonging  to  the  same 
proprietor." 

Tlie  agriculture  of  Bailen,  Hesse-Darmstadt,  and  some 
otber  provinces  is  very  similar,  and  the  rotations  are  accom- 
panied liy  a  triennial  manuring. 
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In  the  Grand  Duchy  of  Saxe -Weimar  for  25  years  the ^,^^J^^:__ 

administration  has  appointed  an  agricultural  committee, 
one  member  of  which  visits  the  country  i>eriodically,  for  the  saxcWeimar. 
purpose  of  introducing  new  systems  and  reforming  old  ones, 
also  to  disseminate  general  information  relating  to  farming,  committic!^^*"™^ 
The  practical  results  of  this  system  do  not  seem  to  be  satis- 
factory if  we  may  judge  from  the  following  conclusions 
embodied  in  the  last  agricultural  reports: 

"The  ])easant8,  cither  through  indolonce  or  iguorauce,  do  not  gen-     Unsatisfactory 
erally  cultivate  the  soil  more  than  three  or  four  inches  deep.''  tion  of  ugricul- 

'*  Manure,  domestic  animals,  agricultural  implements,  even  forage  *"** 
and  straw,  seeqi  to  be  as  a  general  thing  wanting/' 

'^The  cattle  pass  most  of  the  summer  and  fall  in  poor  pastures,  and 
the  bulls  are  badly  fed  and  put  in  8er>'ice  when  too  young,  producing 
inferior  offspring,  so  that  the  race  is  degenerating  inst-ead  of  improv- 
ing." 

**Thc  triennial  rotation  is  most  in  use,  but  there  is  a  large  amount  of 
I)Oor  and  unproductive  land,  and  the  cultivation  of  the  soil  is  fettered 
by  the  extreme  parceling  of  the  farms  and  the  insufficient  means  of 
communication  between  different  parcels." 

TURKEY  IN  EUROPE. 


TirRKET  IN 
KUBOPE. 


Cereal  products. 


In  1808  the  iwpulation  of  Turkey  in  Europe  amounted  to    i*<»pQiatioii. 
8,700,000  inhabitants,  and  the  territory  under  cultivation  ^^^^*|  *°  ^"^^» 
was  91,009,250  a^res. 

The  cereal  products  for  that  year  were  as  follows : 

Bushels. 

Wheat 40,800,000 

Rye 10,200,000 

Barley 25,500,000 

Oats a,  060, 000 

Com 30,600,000 

Rice 2,040,000 


TotAl 112,200,000 

This  gives  about  13  bushels  for  each  inhabitant,  or 
30,450,000  bushels  less  than  was  required  for  home  con- 
sumption. 

ROUMANIA. 


BOUMANIA. 


The  population  of  lloumania  in  1873  was  4,500,000  inhab-    Population. 
itants,  and  the  total  territory  30,243,250  acres.  Territory. 

Area  and  amount  of  cereal  products  in  1873. 

Cereal  productA. 


Wheat  and  spelt  (German  wheat) 

Rye 

Barley 

Oats 

Com 

Buckwheat 

Millet  and  other  small  grain .... 

19  p  R VOL  5 


Acres. 


2, 480, 265 
250.302 
885,057 
248,105 

3, 105,.  230 

11.485 

226, 575 


Bushels. 


33,741.604 
5, 877. 520 

20.061,300 
8, 435,  570 

108,  e:n,  820 

226,046 
7,380.080 
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Maize. 


VINLAMD. 


Population. 
Territory 

Cereal  prodncts. 


It  will  be  seen  from  this  that  Boumania  excels  all  other 
countiies  iu  Europe  in  the  production  of  Indian  com.  The 
average  yield  is  34  bushels  per  acre,  and  the  amount  pro- 
duced constitutes  59  per  cent,  of  all  the  cereal  products. 
The  yield  per  acre  of  com  and  its  percentage  of  the  cereal 
products  will  compare  favorably  with  the  com  crop  of  the 
United  States. 

FINLAND. 

In  1870  Finland  had  a  population  of  1,832,000  and  a  ter- 
ritory-  of  04,463,250  acres  of  land. 

Area  and  amount  of  cereal  products  in  1870. 


Wheat 

Ryu 

Barlev 

Oate.' 

Buckwheat 

Millet  and  other  Hmall  grain 


Acres. 


Boahela. 


6,000 
682,500 
275.000 
225,000 

1,000 
12,500 


53.833 
9, 010, 000 
4.0M.000 
4,845.000 

17,000 
141,606 


Poteto  crop.        The  potato  crop  for  that  year  amounted  to  50,000  buiihels. 

Domestic  animals  in  1870. 

Domestic  anl*  Horses ^ 254,890 

""^  Cattle 997,960 

Sheep 921,745 

Swine 190,326 

Goats 30,639 

The  production  of  cereals  is  5,500,000  bushels  less  than  is 
required  for  home  consumption. 


SBBVIA. 


SERVIA. 


Population.         The  population  of  Servia  in  1868  was  1,338,505  and  the 
Land  in  cuiti-  territory  under  cultivation  10,888,750  acres. 

vation. 

Cereal  products  in  1868. 

Boahela. 

Cereal  producta.  Wheat 4,060,000 

Rye 510,000 

Barley 3,060,000 

Oats  510,000 

Corn 5,100,000 

Buckwheat 1,290,000 


ICaise. 


The  com  crop  of  Servia  constitutes  35J  per  cent,  of  the 
cereal  products.  The  annual  importations  of  cereals  amount 
to  G^  millions  of  bushels. 


AUSTRALIA. 


AUSTRALIA. 


The  Australian  colonies  had  taken  advantage  of  the 
Centennial  Exhibition  to  exhibit  their  products  and  win 
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honors  that  brought  them  into  general  notice  throughout 
the  world.  Encouraged  by  their  achievements  at  Philadel- 
phia, they  again  entered  the  field  with  other  nations,  and 
placed  on  exhibition  at  Paris  well  selected  and  prepared 
samples  of  nearly  all  their  staple  products — wheat,  corn, 
oats,  barley,  rye,  millet,  root  products,  tobacco,  fibrous 
plants,  dyeing  materials,  sugar,  tea,  coffee,  etc.;  also  fari 
naceous  products,  bread  and  pastry,  fatty  substances  used 
as  food,  preserved  meats  and  fish,  and  dried  and  preserved 
vegetables  and  fruits. 

The  progress  and  development  of  the  resources  of  these 
colonies  have  been  wonderful.  In  thirty  years  the  popula- 
tion has  increased  from  214,000  to  nearly  2,000,000  souls. 
In  the  same  time  the  commerce  of  the  colonies  has  increased 
950  per  cent. ;  and  5,600,000  tons  of  shipping  entered  and 
cleared  the  ports  in  1874.  In  1878  there  were  nearly 
5,000,000  acres  of  land  under  cultivation  and  70,000,000 
head  of  live  stock  in  the  pastures.  The  farms  are  well  sup- 
plied with  improved  implements  and  machinery,  some  por- 
tion of  which  is  imported  from  the  United  States. 

New  South  Wales,  -'the  mother  colony,"  has  a  superficial 
area  of  323,437  square  miles  and  a  population,  according  to 
the  census  of  1875,  of  606,632. 


AUSTRALIA. 


Exhibit  in  PhU 
adolphia,  187ft. 


Chnracter  and 
importance  of  ex- 
hibit  in  Paris. 


Wonderful  pro- 
gresa  and  devel- 
opment. 


PopulniioD. 

Commerce. 

Land  in   culti- 
vation. 

Live  stock. 


New  South  Walsa. 

Area  and  popn* 
lation. 


Staple  crops  in  1876. 


Wheat bnshels. . 

Com do... 

Barley do. . . 

Oats do. .. 

Rye do  .. 

Potatoes  tons. 

Sown  grasses    ..do... 

Orchara%  gardens,  and  pastures 


'Production. 


1, 058. 640 
3.4:0.517 
08.576 
332.006 
11,756 
41,203 
17, 708 


-   —  Product  of 

Acres.  {^^^^   *^"»P"    ^ 


133,609 

117,582 

4,817 

18,855 

918 

13,805 

10.241 

20,600 


Wheat  and  com  are  the  principal  cereals.    The  average    Yield  of  cereals 

*  ^  o    per  acre. 

yield  of  wheat  for  the  la«t  decade  has  been  12^  bushels  per 
acre ;  that  of  coY'n  31  bushels.  Corn  is  mainly  cultivated  on 
the  rich  bottom  lands  of  the  coast  rivers. 

Much  attention  is  paid  to  stock  raising  and  the  produc-    stock  raising. 
tion  of  wool.    In  1875  there  were  in  the  colony  22,872,882 
sheep,  2,856,699  cattle,  and  346,691  horses.    Wool  is  the    Exportofwooi 
principal  article  of  expoi :.    In  1875  the  exportation  of  wool 
amounted  to  87,500,000  lbs. 

South  Australia  is  termed  the  "granary  of  Australia,"  smith Au$traiia. 
its  soil  and  climate  being  favorable  for  the  growth  of  wheat. 
It  has  a  total  area  of  903,690  square  miles,  or  278,336,000   ^^^ 
acres.    About  two-thirds  of  the  cultivated  land  is  cropped 
in  wheat.    The  area  in  wheat  in  1877  was  1,083,732  acres.    ^"*  *°  ^^•^ 
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_  ^^'^"^     The  export  of  wheat  and  flour  amounts  to  about  200,000  tons 

annually.  The  quality  of  the  wheat  is  suiierior ;  one  sample 
South AiutrcUia.  ou  exliibitiou  weighed  68  lbs.  per  imperial  bushel.  The 
Superior  wheat,  population  of  thc  colouy  in  1877  was  estimated  at  237,000, 

of  which  75  per  cent,  are  engaged  in  agricultural  pursuits 

and  raining. 
Victoria.  Victoria  has  a  territory  of  56,440,720  acres  of  land,  of 

which  about  20,000,000  acres  are  in  mountain  ranges  aud 

lationf  "°^^^"^^^°^P*'  ^^^  consecpiently  of  but  little  agricultural  value. 

In  1877  the  population  was  estimated  at  850,000. 

Wheat,  oats,  barley,  potatoes,  and  hay  are  the  standard 
crops.  Corn  is  largely  used  for  feeding  horses,  but  is  prin- 
cipally imported  from  New  South  Wales. 

Acreage  and  Acreage  and  yield  of  staple  crops  in  1876. 

yield    of    staple 


crops. 


Wheat  bushels . 

Oats do . . . 

Barley do 

Potatoes tons 

Hay         do... 

Green  forage 


Production.)     AcreB 


5, 279. 730  '  401. 417 

2,2M.229|  ll.'i.SOe 

5:)U.  323  ,  25.  U34 

134.  082  I  4U.  450 

180. 560  I  147, 408 

362, 554 


In  iiddition  to  the  above,  Victoria  i)roduces  almost  every 
variety  of  vegetables,  including  tobac-co,  flax,  sugar-cane, 
Exportsofwooi.  etc.  lu  1875  the  colony  exported  85,004,952  lbs.  of  wool 
and  imported  a  large  amount  of  corn  and  breadstufifs. 

(^teentiand.  Queensland  is,  excepting  Western  Australia,  the  most 
recently  established  of  the  Australian  colonies.    It  has  an 

Airanndpopuarea  of  420,492,800  acres  and  a  population  of  about  188,000 
persons.    The  people  are  largely  engaged  m  stock  raising. 

stock-raising  In  1876  there  were  in  the  colony  130,289  horses,  1,985,807 
cattle,  aud  7,241,810  sheep.  Wool  and  animal  products  con- 
stitute the  principal  agricultural  exports. 

Darling  Downs.  The  principal  wheat-growing  districts  are  on  the  Darling 
Downs,  situated  on  an  elevation  of  2,000  ft.  above  the  level 

Maize.  of  the  sca.    Corn  is  raised  on  the  alluvial  lands  on  the  tidal 

rivers.   The  statistics  for  1 870  give  the  "  area  of  wheat  under 

Wheat.  cultivation  at  5,907  acres,  of  which  1,163  acres  were  affected 

with  nist  and  347  acres  entirely  destroyed";  yet  the  yield 
was  91,170  bushels,  or  nearly  20.J  bushels  per  acre.  Beau- 
tiful samples  of  white  wheat  were  exhibited,  weighing,  re- 
spectively, OS  lbs.  5J  oz.,  68  lbs.  8  oz.,  and  68  lbs.  10  oz.  per 
bushel.  The  choicest  varieties  of  wheat  produced  in  the 
colonies  are  the  White  Tuscan,  White  Lammas,  Talavera, 

Sugar.  aji^j^  Dalton.    Sugar  is  a  leading  agricultural  product  in 

Queensland,  the  amount  produced  in  1877  exceeding  14,000 
tons. 
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Al'dTUALlA. 


The  diflFerent  grades  of  Australian  wool  were  well  repre- 
sented, and  occupied  a  prominent  position  among  the  agri- 
cultural exhibits  of  all  the  colonies.  The  quality  and  con-  quaiit/ill^w/h  *^ 
dition  of  these  wools  elicited  universal  admiration,  and  can- 
not fail  to  add  to  the  reputation  of  and  consequently  increase 
the  demand  for  Australian  wools  among  the  wool-imi>orting 
nations  of  the  world. 

Fopulation  and  estimated  annual  cereal  product  of  the  Auntralian  ooloniett.     Population  and 
■^  x-  ^  cereal  pruduct  ut 

Aniitralian   colo- 
nies. 


New  Sonth  Wales 
Sonth  Australia . . 

Victoria 

Queensland 

Total 


* 

%« 

u   . 

mm 

0 

■ 

X 

**> 

Ji 

Populti 

P 

1 

P5-9 

606, 63'J 

5, 812, 455 

H 

237,000 

10,  273, 500 

42 

850.000 

7,508,986 

9 

188,000  1 

1,879  000 

10 

1,881,632 

25, 563, 941 

13A 

From  the  above  it  will  be  seen  that  South  Australia  is  the 
only  colony  that  produces  a  surplus  of  cereals,  and  that  sur- 
plus is  not  sufficient  to  supply  the  deficiencies  in  the  other 
colonies  by  nearly  4,000,000  bushels. 


THE  ARGENTINE  REPUBLIC. 


ABGBNTTNE  UE- 
PUIIUC. 


This  young  and  enterprising  republic  made  an  exhibit  of  ^^j^jj™*™^*^**  ^^^ 
her  agricultui-al  products  which  for  variety,  quality,  value, 
and  points  ol  interest  were  unsurpassed  by  some  of  the  older 
countries.  Among  this  collection  were  samples  of  wheat, 
rye,  oats,  barley,  corn,  clover  and  grass  seeds,  potatoes, 
roots,  sugar,  cofl'ee,  gums,  etc. ;  also  grasses  and  plants 
used  for  forage  and  pasture.  There  was  also  a  large  and 
well-selected  assortment  of  the  different  grades  of  wool  pro- 
duced in  the  country,  showing  quality,  condition,  and  pur- 
]>oses  for  which  the  various  staples  were  specially  adapted. 

The  quality  of  the  wheat  is  inferior  to  that  of  Australia  ,^  staciarrt 

*  *  of  agriculture. 

or  the  United  States,  and  i>erhapsof  some  cereal-producing 
countries  of  Europe.  This  is  attributed  to  the  low  standard 
of  agriculture  which  almost  universally  prevails.  Wooden 
plows  are  yet  used  in  many  ])lai!es,  and  the  soil  is  super- 
ficially and  imperfectly  cultivated. 

Stock-raising  receives  the  most  attention,  and  at  present    stock-raising, 
is  the  most  remunerative,  although  the  soil  and  climate  seem 
to  be  well  adapted  to  a  mixed  husbandry. 
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AutiKNTiNK  KK-  DoiMf  (io  aMmoU  in  1875. 

PUUUC. 


Domestic  ani-  Honea. 
malti.  Cattle  . 

Sheep  . 
Swine  . 
Goats.. 


k* 


Number. 


3,  MO.  331 
13,403.090 
57.540.44lt 

2.663,227 


Value. 


$17, 602. 170 

84.433,338 

84.234,360 

617.868 

2.710,756 


Product  of  wool.     The  annual  production  of  wool  is  estimated  at  nearly 
200,000,000  lbs.  in  its  unwashed  state,  and  constitutes  the 
principal  article  of  export.    It  is  classified  in  the  produce 
shtMpHkinii.     depots,  Called  barraca^^  then  baled  for  shipment.    Sheep- 
skins are  exported  in  large  quantities  to  France. 
8iuuchtorSf*^iuS^     ^^^  auimals  are  shuightered  at  the  salting  establishments, 
main.  Called  soloderos.    The  meat  is  cut  into  thin  slabs  and  piled 

up  in  large  stacks  with  salt,  and  afterwards  dried  uiK>n 
scafiblds.  It  is  then  known  in  commerce  under  the  name  of 
carne  tasajo.  Tliis  defective  preparation  of  meat  does  not 
render  it  pahitable  to  the  European  epicure,  and  therefore 
it  fails  to  tiud  a  ready  market  on  the  Continent.  Its  prin- 
Markct  for  the  (.jpa,!  market  is  in  Brazil  and  Cuba,  where  it  is  used  as  food 

meat  product.  -^  ' 

for  the  slaves.    The  tallow  and  grease  are  tried  out  in  steam- 
jjjj^^ '^'""^'^ *"**  boilers  and  run  into  casks.    The  hides  are  stretched  on 

scaffolds  and  dried,  then  saturated  with  a  i>oisonous  solu- 
tion to  protect  them  from  moths  and  worms,  and  baled  for 
shipment. 

Another  method  of  preserving  meat  which  has  lately 
been  introduced  is  to  ^'  cut  the  meat  into  strings  and  dry  it 
in  the  sun  without  salt."  This  process  makes  it  more  nour- 
ishing and  palatable  than  the  former  method.  It  is  called 
in  commerce  charque  dulce.  But  little,  however,  is  exported. 
Greaao factories.  ^^Grcaso  factorics"  havc  also  been  established  in  different 
parts  of  the  country, -where  the  whole  carcass  of  animals, 
after  being  stripped  of  the  hide,  is  thrown  into  a  large 
boiler  and  the  grease  tried  out.  The  bones  are  then  ground 
into  flour  for  tbe  English  market,  and  the  cooked  flesh  used 
for  fuel.  Horses  unfit  for  service  are  disx)osed  of  in  this 
way,  and  the  grease  is  known  in  commerce  as  ^^  animal-oil." 
The  hides  are  salted  and  exported.  The  manufactured 
leather  from  horse-hides  is  extensively  used  for  carriage 
trimmings. 
Population.  The  republic  has  a  population  of  about  2«400,000.  The 
government  h  as  shown  commendable  zeal  in  exhibiting  the 
agricultural  products  of  the  country  at  the  great  interna- 
tional exhibition's,  and  disseminating  information  upon  the 
developed  and  undevelox)ed  resources  of  the  republic 
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CANADA.  c^^^ 

Canada  exhibited  cereals,  leguminous  plants,  and  other   Exhibit, 
farm  products  of  good  quality.     Two  samples  of  wheat 
were  among  the  best  on  exhibition. 

The  following  were  the  principal  cereal  products  of  1871 : 

Bushels. 

Spring  wheat 10,959,000  Cereal produoto. 

Winter  wheat 6,568,942 

Oats 47,110,666 

Barley 12,030,733 

Rye 1,090,834 

Buckwheat 3,321,399 

Com 3,a^,766 

The  provinces  of  Ontario  and  Quebec  raise  five-sixths  of 
the  total  cereal  production. 

The  principal  product  is  oats,  next  wheat,  and  third  bar-    sxportB 
ley. 

In  1874  there  were  exported  6,800,000  bushels  of  wheat 

Dairy  farming  is  extensively  carried  on,  and  a  large   Dairy  farming. 
amount  of  cheese  is  exported  to  England. 

In  1871  there  were  in  all  the  provinces — 

Horses 862,072      Domestio  ani 

Sheep 3,302,873™ 

Cattle 2,687,274 

Swine 1,281,563 

A  few  other  nationalities  exhibited  agricultural  products, 
but  difficulties  attending  the  collection  of  accurate  informa- 
tion relating  to  the  agriculture  of  the  countries  is  the  rea- 
son why  they  are  not  noticed  in  this  report. 

The  following  summary  will  indicate  very  nearly  the 
average  amount  of  the  cereal  productions  of  Europe,  and 
the  countries  of  Europe  which  furnish  a  surplus  for  com- 
merce }  also  those  which  are  obliged  to  import  breadstufb 
for  home  consumption 
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Yield  per  acre  of  cereah  in  Europe,  in  husheU. 


Cuuntrios. 


Great  Britain 

Ireland 

Denmark 

Norway  —    

Sweden 

Finland 

Austria 

Hungary 

Ruania  .' 

Bavaria 

Saxony 

Wttrtomberjf 

German  duchies . 

Holland 

Belgium 

Franco  

Spain 

Fortnpil 

Roumania . . . 
Greece 


Wheat 


29.46 
22.02 
19.20 
22.70 


17.20 
14.97 
12.40 
17.10 
20.40 
26.28 
32.80 
22.66 
24.05 
27.30 
17.00 
15.63 
12.68 
13.60 
12.79 


Bye.    I  Barley.'  Oats.  I  Com. 


Bnck- 
wheat. 


34.00 

38.53 

45.33 

20.46 

35.20 

86.37 

14.73 

22.66 

29.46 

23.50 

29. 52 

87.50 

17.08 
16.00 
19.16 
17.00 
12.54 
25. 70 
18.13 
10.32 
1&38 
25.60 
15.10 
7.09 
7.06 
22.66 
11.33 


21.90 
17.08 
13.86 
25.66 
20. 42 
31.81 
23.83 
25.43 
41.92 
34.60 
20.40 
1&13 
15.00 
22.65 
18.41 


21.78 
19.52 
13.32 
32.92 
22.69 
45.36 
28.43 
29.46 
43.09 
44.93 
25i60 

1&13 
34.00 
19.20 


15.00 
16.23 

25.64 


21.60 
31.77 


18.13 


14.95 
34.00 
17.03 


Yield  per  acre 
of  ceroids  of 
Enrope. 


MUlet 


12.40 


31.33 
36.47 


18.34  ; 
14.00  > 
10.20 

"il.42 
17.00 
17.00 
15.63 
19.20 
23.80 
1&41 


11.83 
13.60 
16.11 

il'.QO 

i7.'6o 

15.62 


16.10 


19.20 
11.33 


3L33 
11.82 


It  will  be  seen  by  the  foregoing  tables  that  the  average  an-   Averaffeannnai 
nual  production  of  cereals  in  Europe  amounts  to  5,147,396,000  reais^in  Europe! 
bushels,  of  which  Eussia  produces  1,655,021,000  bushels,  or 
nearly  one-third,  the  whole  of  Grermany  765,000,000  bush- 
els, France  710,130,000  bushels,  and  Hungary  300,330,000 
bushels. 

But  to  arrive  at  the  real  importance  of  these  productions 
the  population  of  the  different  countries  must  be  taken  into 
consideration. 

Average  annual  production  of  cereals  per  inhabitant  in  the  different  countries      Production  of 

y^r  iPm.^^w^  cereaU    per     in- 

of  Europe.  habiUnt  in   Eu- 

_      ._. ropean  countries. 


Countries. 


Bushels. 


Countries. 


Bushels. 


Koamania 

Denmark   .   . . . . 

Russia     

Prussia 

France     

Hungary    

Bavaria  

Sweden 

German  duchies 

Bcljiium 

Spadn 

Austria 
Wartemberg . . . 


40.8 

82.42 

22.98 

22.66 

19.55 

19.36 

1&42 

15.58 

14.45 

13.88 

13.88 

13.32 

13.02 


Ireland 

Turkey 

Finland    

Great  Britain 

Saxony  

Servia     

Holland 

Norway 

Greece 

ItAly 

Portufsal 
Switzerland  . 


13.03 
13.03 
12.46 
11.90 
10.96 
10.96 
9.06 
8.78 

a  78 

7.03 
7.93 
5.95 


According  to  the  most  moderate  estimate,  15.58  bushels  of 
cereals  are  required  for  home  consumption.  Hence  it  will 
be  seen  by  the  foregoing  table  that  all  of  the  countries  aft^r 
Sweden  are  constantly  compelled  to  import  foreign  cereals. 

The  whole  of  Europe,  with  a  population  of  207,000,000  in- 
habitants,  pi-oduces  5,147,396,000  bushels,  or  only  about  17  duct^n^of  ^iSi^ 
bushels  for  every  inhabitant ;  while  the  United  States,  with  ^J'rJ,^!^^^^^^ 
40,000,000  inhabitants,  produces  1,629,027,000  bushels,  or  40  United  states. 
bushels  for  each  inhabitant. 
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EmtJir^pSSuc'  '^^^  countries  of  Europe  which  produce  relatively  the 
^  iflocSreiV^'"^^^  wheat  are  Spain,  Italy,  and  France;  those  which  pro- 
duce the  most  rye  are  Finland,  Switzerland,  and  Gtormany ; 
those  having  most  barley  are  Sweden,  Norway,  Denmark, 
and  Germany;  those  having  most  oats  are  Ireland,  Sweden, 
Norway,  Denmark,  Hungary,  and  North  Germany ;  those 
producing  most  corn  are  Koumania,  Servia,  and  Portugal. 
But  little  buckwheat  is  raised  except  in  Holland  and  France. 
Dtifloiency  of     It  will  also  be  sceu  that  many  of  the  European  countries, 

some  countrioB  in  w  *  7 

meat  prodacu.    morc  especially  Great  Britain  and  France,  are  largely  defi- 
cient in  meat  products.    They  are  now  turning  their  atten- 
tion to  the  United  States  for  supplies ;  and  the  English  and 
IriHh  stock  raisers  and  feeders  are  greatly  alarmed  at  the 
into  oJSirBri"  ^"^^^^  which  has  attended  the  imx)ortation  of  fat  cattle  and 
iiin  of  American  drcHscd  meat  from  thls  country.    In  it  they  see  the  same 

ruin  to  stock  and  meat  raising  in  their  countries  as  they 
experienced,  from  the  importation  of  our  cereals,  to  their 
wheat  raising.  It  appears,  however,  that  a  new  ideahas  just 
entered  the  English  mind,  and  the  importation  of  American 
cattle  is  to  be  made  quite  as  beneficial  and  remunerative  to 
the  English  feeders  as  it  is  to  the  American  farmers.  The 
inK  o?A*meri^* "  ^^^^^^"^S^  Scotchmau"  has  counted  the  costs,  and  at- 
cfttuc.  temi)ts  to  show  that  American  cattle  can  be  imported,  and 

fed  on  English  soil  as  the  Enghsh  feeders  know  how  to  do 
it,  at  a  proUt,  even  if  the  grain  fed  them  is  of  foreign  pro- 
duction. 

All  of  this  would  be  satisfactory  to  the  American  farmers 
who  are  seeking  a  market  for  their  coarse  grain  and  cattle, 
provided  this  system  would  be  as  remunerative  to  them ; 
to^oir  ^kiu^S  ^^*  certainly  the  idea  is  not  flattering  to  our  skill  in  feed- 
feeding,  ing^  and  calls  for  more  science,  skill,  and  economy  in  this 

branch  of  American  agriculture. 

JOHN  J.  WOODMAN, 
Additional  CommisHaner. 


AGBICULTURE:    COMMISSIONER    WOODMAN.  299 

[NoTB.— The  following  dgana,  BDpplied  by  the  Department  of  AgrionltuK,  afford 
the  latest  oooefluble  crop  atotiatioa  for  a  portion  of  the  coontries  nteaed  to  in  the 
foregoing  report.  ] 

ABSTRACT  OF  THB  PBIKOtFAL  CBOPS  Or  SITBOPBAN  COUNTRIES. 
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REPORT  ON   LIVE  STOCK. 


The  ground   occupied  by  the  stock  exhibition  was  the^^  ^i^jwtioiion 

^  «/  theEsplaxuidedM 

Esplanade  den  Invalides^  an  open  space  and  park  lying  be-  invaiidea. 
tween  the  H6tel  des  Invalides  and  the  river  Seine.  It  is  ex- 
tensive, and  has  many  beautiful  shade  trees  planted  in  rows. 
Between  the  trees  long  sheds  and  'pens  of  graceful  propor- 
tions were  erected,  in  the  most  complete  order  of  arrange- 
ment, and  the  animals  were  well  cared  for. 

As  might  be  expected  at  such  an  exhibition,  the  variety    ^^^^  variety. 
of  breeds  and  the  different  family  types  of  each  species  of 
stock  were  very  great,  ranging,  to  some  extent,  according  to 
the  character  and  soil  of  the  country  where  grown  and  the 
manner  of  keeping.    Much  of  the  history  of  the  country,  the 
condition  and  intelligence  of  the  people,  may  be  read  in  the 
quality  of  their  domestic  animals.    Where  enterprise  and  conju§J*^j7  ^ 
intelligence  go  hand  in  hand,  there  we  find  improved  breeds,  *^^  ^J^mcter  of 
and  humane  treatment  of  the  same,  while  under  other  cir-  ^^^  owne«. 
cumstances  the  condition  of  the  stock  is  much  inferior. 

In  order  to  convey  to  our  j)eople  an  idea  of  how  few  do- 
mestic animals  we  have  in  the  United  States  for  our  terri- 
torial area,  when  compared  with  Europe,  I  have  compiled 
the  following  table  of  statistics,  gathered  by  the  French 
Agricultural  Bureau  from  the  last  census  of  each  country: 
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It  will  be  observed  that  Europe,  with  an  area  of  3,777,690  ^^SS^^SS^ 
square  miles,  possesses  379,031,705  head  of  working  ^^^^  tha?of  bISto***^ 
food-producing  animals,  while  the  United  States,  with  an 
area  of  3,002,332  square  miles,  has  only  102,395,650. 

The  natural  facilities  for  growing  and  raising  stock,  and  the  Omr  ^^^ 
cost  of  feeding,  are  hirgely  in  our  favor,  and  there  is  no  doubt 
but  that  our  country  is  suffering  an  immense  loss  annually 
for  tlie  want  of  stock  to  consume  the  produce  of  our  land, 
and  reduce  the  waste  to  a  proper  condition  to  l>e  returned 
to  the  soil  as  a  fertilizer.  In  Europe  every  species  of  offal 
is  husbanded  with  rigid  care,  while  with  us  it  is  an  undeni- 
able fact  that  the  opposite  is  true.  Our  agricultural  interests 
will  not,  indeed  cannot,  be  fully  developed  until  we  imitate 
Europe  in  raising  and  feeding  more  live  stock. 

In  the  arrangement  for  competition  at  the  Exposition,  ^t^^^^^;^^^^ 
was  so  classified  that  foreign  or  imported  stock  competed 
with  the  French  breeds  only  for  the  grand  prizes  offered  by 
the  Agricultural  Society  of  France.    Excepting  two  horses, 
there  was  no  stock  from  America  upon  exhibition,  but  most  coontries  ja  Bn- 
of  the  European  countries  were  represented.  roperepresen 

There  were  three  distinct  exhibitions  during  the  summer,    njviidonof  the 

^  '  exhibitions. 

the  first  of  which  comprised  cattle,  swine,  sheep,  poultry, 

and  mbbits,  and  was  held  from  the  5th  to  the  18th  of  June.  perioST****  "*^ 

The  entries  were  many  in  each  class,  France  having  much 

the  larger  number, 

CATTLE. 

In  the  cattle  department  there  were  1,700  entries,  nearly  ijoo  entries  of 
all  of  which  were  in  the  stalls.  Of  this  number,  1,314  were 
from  France  and  386  from  other  countries.  It  was,  i)er- 
haps,  the  best  selection  of  the  bovine  races  ever  gathered 
together,  representing  the  beef,  dairy,  and  work  cattle  in 
various  types  and  generally  of  superior  quality.  In  so 
large  a  collection,  as  might  be  expected,  there  were  a  num- 
ber of  classes  having  only  a  local  reputation,  and  many 
crosses  of  the  different  breeds,  which  only  show  the  result 
of  an  accident  in  nature,  nothing  determining  what  another 
cross  of  the  same  line  of  breeding  might  produce.  Only 
the  breeds  that  have  established  characteristics  and  value 
will  be  noticed  in  this  report. 

Short-horns.  Shoit-hona. 

The  most  widely  known  and,  by  general  consent,  the  favor-      The  ferarite 
ite  breed  of  the  nineteenth  century  for  all  purposes  is  the  ^JStai^  ****  ^**** 
Durham,  better  known  as  the  improved  short-honi  race. 
This  race  of  English  cattle,  which  has  been  imported  and  is 
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csotti^-  now  the  raost  numerous  of  any  distinct  breed  in  our  country, 

Short-horns,    about  wblch  SO  mucb  bas  been  written,  and  in  which  so  much 

capital  is  invested,  has  so  greatly  increased  the  value  of  our 

stock  that  it  would  appear  unnecessary  here  to  say  a  word 

The  prominent  about  them,  further  than  that  they  were  honored  by  being 

position.    *  ^  placed  first  on  the  list  in  the  catalogue,  and  being  a  foreign 

breed,  all  in  the  class  competed. 

118  entries.  There  wcTC  118  entries,  41  of  which  were  from  the  British 

Isles,  and  represented  the  most  noted  cattle-breeders  of  that 

J  ^  country,  among  whom  were  Her  Majesty  Queen  Victoria, 

hibitors.  Lady  Pigot,  the  Earl  of  Bective,  George  Fox,  the  Marquis 

of  Exeter,  Kobert  Brace,  and  John  Kersley  Fowler,  of  En- 
gland, and  Humphrey  Smith  and  Benjamin  Hannon,  of  Ire- 
land. 
ThoBiitish     As  a  lot,  thc  British  exhibit  was  a  presentation  of  good 

short-boms    not  .  i»  .x  i^i«-i^«  •• 

superior  to  our  specimeus  of  the  racc,  but  did  not,  in  my  opinion,  possess 
**^^'  superior  merits  to  the  same  breed  of  cattle  often  exhibited 

in  our  own  country  at  our  agricultural  fairs.     The  only 
noticeable  difference  consisted  in  a  heavier  coat  of  hair, 
which  no  doubt  results  from  the  cool,  moist  climate. 
Disappoint.     The  English  exhibitors  were  disappointed  in  the  result  of 
iTsh^bwedera.  ^  their  (jompctitiou  with  the  short-horns  bred  on  the  Conti- 
nent, and  claimed  that  the  rules  adopted  by  the  govern- 
ment, which  forbade  their  stock  returning  home  without  a 
Quarantine,      quarantine  of  14  days  (to  guard  against  importiition  of  dis- 
ease), prevented  them  from  bringing  their  best  animals;  but 
it  is  not  reasonable  to  suppose  that  the  breeders  named  would 
risk  their  reputation  by  taking  inferior  specimens  to  such  an 
Matched  and  exhibition.    That  they  were  fairly  matched  and  really  beaten 
^beatwa^foreign  j^^,  fj^^ir  owu  breed  of  stock,  a«  bred  by  another  people,  was 

true,  however  unpleasant  it  may  beto  acknowledge  the  fact. 
It  is  evident  that  the  time  when  English  breeders  of  these 
fine  cattle  shall  enjoy  the  revenue  of  a  monopoly  in  breeding 
The  United  and  exporting  at  fabulous  figures  is  at  an  end.    The  United 
co^teT^*^  ^  ^^  States  can  readily  compete  with  them  in  numbers  and  qual- 
ity, and  at  greatly  reduced  prices,  and  this  exhibition  shows 
that  France  and  Western  Europe  are  in  the  same  condition. 
Doveiopmrnt  During  thc  past  half  century  France  has  made  very  great 
turai  interests  of  progress  in  developing  her  agricultural  resources,  and  in  no 
°^  department  have  her  eftbrts  been  more  productive  of  good 

results  than  in  the  improvement  of  live  stock.  This  has  been 
Govcmmontai  aided  and  fostered  by  the  government,  through  the  Minis* 
'^^  ter  of  Agriculture,  in  creating  and  maintaining  breeding 

establishments  in  which  imj^orted  foreign  breeds  have  been 
tested  and  acclimated,  and  many  native  races  thereby  greatly 
improved.   Thus,  at  the  present  time  we  find  in  France  nearly 


LIVE    STOCK:    COMMISSIONER   DYSART.  307 

all  the  improved  races  of  English  stock,  as  well  as  those  of   ^***^' 
other  neighboring  countries,  while  she  still  possesses  a  num- 
ber of  well-defined  races  of  her  own  that  are  admirably 
adapted  to  the  districts  where  raised,  if  not  worthy  of  still 
wider  recognition. 

Short-horns  were  first  oflBcially  introduced  into  France  in^.^^^*io°«' 

*  the     sQortrtaoms 

1838.  The  French  herd-book,  of  which  eight  volumes  have  *»*<>  France, 
been  published,  shows  that  19,000  males  and  females  have 
been  used  as  breeders  since  that  time,  and  it  was  generally 
conceded  that  those  on  exhibition  were  more  uniform  in  type,  French  herd, 
more  even  in  form  and  size,  than  those  of  the  English  ex- 
hibit ;  but,  in  my  opinion,  it  is  inbreeding  that  has  produced 
this  result,  and  at  the  same  time  has  reduced  the  average 
size  of  the  animals  of  the  breed. 

French  authors  frankly  acknowledge  the  superiority  of  j.^Smce^of**°tS 
the  shorthorn  blood,  and  admit  that  no  cattle  are  bred  or  JgJ*"^  B^Jy^hora 
have  been  imi)orted  into  France  that  equal  them  in  the  great  ^^^^ 
desiderata  of  early  maturity  and  aptness  to  fatten  in  dis- 
tricts where  there  arench  pastures.    The  increase  and  popu- 
larity of  the  breed  for  beef-producing  purposes  in  the  coun- 
try is  wonderful.    One  enthusiastic  writer  asserts  that  the 
short-horns  and  their  crosses  are  indispensable  to  the  beef- 
proilucing  interests  of  France.    Some  very  superior  cross- 
brexl  shorthorns  were  on  exhibition,  to  show  how  well  they 
crossed  with  different  breeds,  and  the  same  results  were  ap 
parent  there  as  are  found  in  every  instance,  viz,  the  improve- 
ment of  the  breed  with  which  the  short-horn  was  mat^. 

Hereford  cattle.  ^^^^  Herefbrd 

Next  in  order  in  the  English  breeds  was  the  Hereford, 
which  was  represented  by  only  two  animals,  a  three-year- 
old  bull,  exhibited  by  Her  Majesty  Queen  Victoria,  and  a 
yearling  heifer,  by  J.  Hewer,  of  Hereford,  England.  The 
Hereford  is  supposed  to  be  an  aboriginal  race,  indigenous  to 
the  county  in  England  from  which  it  takes  it  name.  In  the  J^^"^*^  **' 
early  part  of  the  present  century  these  cattle  carried  off 
more  premiums  at  the  great  fat-stock  shows  than  any  other 
breed,  but  for  many  years  they  seem  to  have  been  giving 
way  in  these  contests  to  the  more  favored  short-horn.   Origi- 

Color  chorac- 

nally  they  were  of  diversified  colors ;  then  by  breeding  were  teruticB. 
transformed  to  vl*ite  face  and  body  of  red  and  white,  which 
has  been  again  modified  until  it  has  reached  the  present 
standard,  which  is  white  face,  threat,  chest,  udder,  dewlap, 
lower  part  of  the  body  and  legs,  and  tip  of  tail,  other  parts 
being  a  brown-red.    The  hair  has  a  tendency  to  curl.    The 
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^^^'*^'  two  animals  on  exhibition  were  superior  in  quality,  and  mach 

Hereford*.  rcsembled  the  short-horn  in  form.  Tliis  breed  of  cattle,  if 
ever  imported  into  France,  failed  togive8atisfaction,a6  there 
is  no  mention  made  of  them  by  writers  or  any  traces  of  the 
Not  known  in  animal ;  yet  they  are  not  without  friends  in  their  own  coun- 
try or  in  ours,  where  they  have  been  on  long  trial  and  are 
noted  for  their  placid  disposition  and  excellent  grazing  and 
feeding  qualities. 

The  Devon  is  one  of  the  oldest  breeds  in  Bngland,  and  is 
a  great  favorite  in  the  county  from  which  it  derives  its  name 
and  in  counties  adjoining.     It  is  a  middle-homed  breed, 
Qoauty  and  having  an  excellent  constitution,  great  aptitude  to  fatten, 
^^  and  its  meat  is  first-class.    The  milk  is  rich,  and  as  working 

cattle  they  are  much  liked,  owing  to  their  sprightly  step. 
The  color  is  a  pure  dark  red,  the  hair  silky,  and  the  skin  of 
a  mellow  quality. 

Long-horns.  Long-komS. 

The  long-horn  belongs  to  the  midland  counties  of  En- 
CharacteriBticfl.  gland.  The  hoins  curvc  forward  and  downward,  so  as  some- 
times to  touch  the  cheek.  The  coat  is  good  and  the  back 
straight,  the  color  various — dark  red,  brindled,  pied,  with  a 
Superseded  by  white  Streak  along  the  spine.  The  breed  has  sunk  in  esti- 
mation, on  account  of  the  superiority  of  the  Durham,  which 
may  be  called  the  fashionable  breed,  and  certainly  deserves 
the  lead,  from  its  intrinsic  and  numerous  good  qualities. 

SoMox  cattle.  Sussex  cattlc. 

The  Sussex  cattle  are  noted  for  working  qualities,  but,  as 
with  us,  they  are  largely  superseded  by  horses.    They  are 
a  deep  red,  but  have  larger  horns,  heads,  and  bones  than  the 
Devon. 
Wott  Highland.  ^^^  Highland. 

The  West  Highland,  or  Kyloes,  of  Scotland,  might  be 
suitable  cattle  for  the  mountainous  districts  of  our  country, 
but,  yielding  all  the  good  qualities  claimed  for  them,  their 
Bongh  monnt-  rough  appearance  will  forever  keep  them  from  being  fiav(Mr- 
ites  with  our  people,  and  the  same  might  be  said  of  the 
small  Welsh  cattle.  The  Highlanders,  however,  have  excel- 
lent grazing  qualities,  and  their  meat  is  of  the  very  finest 
order.    The  color  varies. 
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Oottli. 


POLLED  OATTLE.  Polled  ciritle. 

The  polled  Suffolk,  Galloway,  and  Angus  or  Aberdeen  cat- 
tle form  another  class. 

Suffolk  cattle.  SnfRolka. 

The  Suffolks  have  an  early  history  in  the  county  from  which  -JSi^H^^J^Sf 
they  take  their  name.  They  not  only  possess  excellent  dairy  for  d*iry. 
qualities,  but  they  are  a  very  heavy-bodied  cattle,  with 
smooth  forms  and  deep  flesh.  They  are  noted  for  their  hardy 
constitution  and  docile  disposition.  A  thick,  mellow  hide, 
well  covered  with  fine,  red  hair,  enables  them  to  endure  a 
low  temx>erature.  In  the  northern  portions  of  our  country, 
where  the  winters  are  severe,  this  breed  of  cattle  would  be 
a  valuable  addition  to  our  stock.    The  beef  is  excellent,  x^**^  <*',  *? • 

troanction     into 

They  are  now  being  bred  to  a  red  color,  with  certain  white -^"©rica. 

markings. 

Oalloway.  o^UowKy, 

The  Galloways  do  not  differ  much  in  size  from  the  Suffolk. 
They  are  not  so  smooth  in  form,  have  larger  bones,  long, 
coarse  hair,  hide  hard  to  the  touch.  The  whole  appearance 
of  the  animal  indicates  a  slow  feeder.  The  color  is  jet  black ; 
the  constitution  hardy,  adapted  to  the  cold,  moist  climate 
of  Scotland.    They  are  not  adapted  to  dairy  purposes. 

Angus  or  Aberdeen.  Angns  or  Ab. 

erdeen. 

The  Angus,  or  Aberdeen,  is  a  name  of  more  recent  date 
given  to  a  race  of  cattle  supposed  to  have  descended  from 
what  were  formerly  termed  "Angus  Doddies,''  or  Aberdeen  origin. 
Hummlies.  These  cattle  are  what  may  be  termed  a  new 
breed,  produced  by  careful  selecting  and  breeding  to  obtain 
a  definite  result. 

As  all  breeds  or  different  forms  in  the  same  race  of  our 
domestic  animals  are  the  result  of  the  natural  surroundings 
and  care  in  mating  and  keeping  them,  it  follows  as  a  natural 
sequence  that  the  field  for  progress  in  that  direction  is  still 
opeuy  and  it  is  no  real  cause  for  surprise  that  a  group  of  six 
animals  of  this  new  breed  should  carry  off  the  highest  The  highttt 
honors  of  the  exhibition,  nor  does  it  establish  the  fact  of  o^y  tus  new 
the  sux)eriority  of  the  breed  in  a  general  sense.  There 
were  but  15  entries,  and  every  animal  was  a  good  one,  but 
there  was  no  evidence  of  the  number  from  which  they  were 
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cattu.  selected  or  how  great  was  the  percentage  rejected  as  inferior. 

Yet  it  is  plain  that  if  the  same  system  which  produced  this 
lot  is  adhered  to,  in  time  the  standard  can  be  perfectly  es- 
tablished in  the  breed. 

The  Angus  or  This  is  not  au  accidental  success,  but  for  a  number  of 
exhibited  by  w.  ycars  thcy  have  been  attracting  notice  at  the  different  ex- 

McCombietilly-r^..  .   -  '.'       ,     .  i.  /^     *i  •  •         xi.  j 

four.  hibitions  m  tlieir  own  country.    On  this  occasion  toe  grand 

prize  of  honor  for  foreign  cattle  was  given  to  vhe  group 
owned  by  William  McCombie  Tilly  four,  Aberdeen,  Scot- 
land. The  Agricultural  Society  of  France  offered  a  prize 
of  2,500  fr.  for  the  best  group  of  l)eef-producing  cattle  in 
the  whole  Exposition,  all  the  members  of  the  different 
juries  acting  together  in  making  the  award.  That  prize 
was  also  given  to  the  same  group  of  cattle,  it  was  evident 
that  they  had  long  been  in  i)reparation  for  the  occasion,  by 
their  high  condition  of  flesh  and  the  care  with  which  they 
Color  and  other  had  bceu  prepared.  Tlieir  color,  like  the  Galloway,  is 
black,  but  the  form  is  blocky,  like  the  short-horn.  The  hair 
is  soft  and  iine,  the  hide  thick  and  mellow ;  the  bones,  in 
proportion  to  the  size  of  the  animal,  are  small;  the  joints 
smooth,  and  the  lleah  well  laid  on  in  the  most  valuable  por- 
tions of  the  carcass ;  the  shoulders  are  smooth,  the  crops 
and  loins  wide  and  deep,  the  cpiaiters  long  and  full.  The 
owner  claime<l  for  them  a  very  docile  disposition,  early  ma- 
turity, and  aptness  to  fatten,  but  not  up  to  the  average  in 
dairy  (pialities,  and,  further,  that  a  cross  between  them  and 
the  short-horn  ver^'  much  improved  their  grazing  qualities. 

Ayrthire.  Ayrshire. 

There  were  only  seven  entries  of  the  Ayrshires  fh>m  En- 
gland and  Scotland.  They  were  fine  specimens  of  that 
excellent  race  of  dairy  cattle,  but  did  not  show  superior 
quality  over  those  that  have  been  imported  into  the  United 
States. 
Color  and  qnai-  The  Ayrsliiivs  ai*e  a  rather  small  breed,  the  color  fre- 
quently red,  or  brown  and  white  in  large  patches,  or  all 
red  and  brown,  or  even  sometimes  black  and  white.  The 
horns  are  fine,  curve  upwanl,  and  are  placed  wide  apart  at 
their  bases.  The  neck  is  straight  from  the  head  toward 
the  top  of  the  shoulders,  which  are  very  thin  on  top.  The 
back  is  straight ;  the  body  is  wider  and  deeper  as  it  ap- 
proaches the  hind  quarters.  The  bone  is  small,  legs  short, 
the  eye  mild,  the  udder  very  large,  and  the  disposition 
docile. 


Ities. 
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Jerseys  and  Chaemseys.  ^^^*'*^ 

Jeneyt,  etc 

These  cattle,  long  kuowu  under  the  general  name  of  Al- 
derneys,  are  probably  the  descendants  of  Norman  or  Breton    origin, 
cattle,  but  have  attained  a  type  of  their  own,  with  two  va- 
rieties now  distinguished. 

The  Jersey  cow  is  essentially  a  dairy  animal,  and  is  re-  charactemUca 
niarkable  for  the  neatness  of  its  form,  slender  frame,  deer- cow. 
like  head,  gentleness,  and  richness  of  milk.  The  symmetry 
which  the  Jersey  cow  should  possess  is  determined  by  a 
scale  of  i)oints  which  has  been  drawn  up  by  the  Koyal 
Jersey  Agricultural  Society.  The  milking  qualities  take 
the  greatest  number  of  points. 

The  Guernsey  cow  is  longer,  coarser,  and  almost  uni-    TheOaeiMey 

GOVT 

formly  red  and  white.  It  is  a  better  meat  animal  and  in- 
ferior to  the  Jersey  for  the  dairy.  The  muzzle,  the  akin 
around  the  eyes,  and  the  tips  of  the  horns  are  yellow  or 
brownish  in  the  Guernsey,  black  in  the  Jersey. 

The  breeds  have  many  points  of  resemblance,  and  some 
individuals  of  each  may  be  easily  confounded. 

The  breeds  had  but  few  representatives  in  Paris.  The 
best  specimen  wa«  bred  in  Ireland. 

Kerry.  Kerry. 

The  little  Kerry  cattle  of  Ireland  were  the  liliputian    TheMaaUdairy 

*^  cattieof  Iielind. 

race  of  the  show.  A  neatly  formed  head,  upturned  horns, 
lively  and  expressive  eyes,  and  a  body  but  little  more  than 
three  feet  high,  if  not  very  smooth  and  round,  made  them 
attractive.  The  Kerry  is  sometimes  called  the  '*  poor  man's 
cow,"  from  its  moderate  size,  hardiness,  good  milking  quali- 
ties, and  docility.    There  were  14  Kerry  cattle  in  the  stalls, 

all  black. 

HoUandaise  or  Hohtein.  „  HoUandaise  or 

Hollandaise  is  the  name  under  which  the  Dutch  cattle 
were  exhibited,  but  they  are  imported  into  this  country 
under  the  traditional  name  of  Holstein,  derived  from  the 
idea  that  centuries  ago  they  came  from  Schleswig-Holstein. 
There  is  no  proof  of  such  being  the  ciise,  and  they  have  a 
long  history  connected  with  them  in  Northern  Holland. 
The  earliest  history  of  the  short-horns  induces  the  belief     TheprobaWe 

*'  progenitors      of 

that  the  Hollandaise  cattle  were  taken  to  England  and  the  short-homs. 
became  the  progenitors  of  the  famous  English  breed. 

The  exhibition  of  the  Hollandaise  race  was  very  fine, 
there  being  53  head  in  the  stalls.    These  cattle,  in  natural  jji^iteS*'***''  *** 
formation,  are  not  smooth  animals,  but  when  well  kept  carry 
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<^*»<<^  sufficient  flesh  to  give  a  general  form  not  unpleasant  to  Uie 

Hoistein.  eje ;  such  was  the  e^ase  with  those  on  exhibition.  The  es- 
tablished type  of  the  breed  is  above  the  medium  height; 
legs  long,  body  large  and  coarse,  projecting  haunches,  and 
drooping  rump ;  head  rather  long  and  narrow,  short  horns, 
neck  thin ;  ribs  long,  flanks  light,  and  remarkably  fine  udder 

ClutfMteruticii.  and  escutcheon.  The  hair  is  very  fine,  the  hide  soft,  and 
the  color  usually  black  and  white,  though  sometimes  all 
black  or  white. 

It  is  admitted  that  they  are  large  consumers  of  food  ;  but 
it  is  also  claimed  that  they  fatten  readily  when  off  their 
milk.  They  are  great  milkers.  It  is  not  an  unusual  case 
for  these  cows  to  give  from  thirty  to  thirty-five  quarts  of 

Quauty.  milk  a  day,  from  which  is  made  the  celebrated  Dutch 
cheese,  known  the  world  over.  The  skeleton-like  appear- 
ance of  these  cattle,  some  of  which  have  been  imported 
into  our  country,  tends  in  a  great  degree  to  bar  their  gen- 
eral introduction.  For  this  gaunt  appearance  their  owners 
are  mainly  responsible,  by  depriving  them  of  food.  These 
cattle  can  be  made  attractive  to  the  eye,  as  well  as  profita- 
ble to  the  owner,  by  proper  feed  and  care. 

Swifc*.  The  Switz  ra^se. 

Color  and  size.  The  Swiss  cattlc  are  mostly  of  a  dark- brown  color  on  the 
body,  with  a  light  mouse-colored  stripe  on  the  upper  line. 
They  are  generally  above  the  medium  size,  with  square 
aud  compact  bodies,  heads  large  and  coarse,  thick  necks, 
with  h(»avy,  hanging  dewlaps.  With  tlio  improvement  of 
agriculture  in  Switzerland,  which  has  been  very  great  in 
Breed  im-  rcccut  ycars,  the  improvement  of  stock  has  kept  pace. 
prov    o  Many  of  the  objectionable  points  in  the  cattle  have  been 

bred  out  of  them  by  selection.    They  still  retain  their  claim 

Great  dairy  as  a  supcrior  racc  for  the  dair^',  and  furnish  one  of  the 

gi*eatest  sources  of  reveiiuo  to  the  country.    The  ox,  and 

very  often  the  cow,  is  used  for  doing  the  work  on  the  farm. 

Treatment  and  They  roceivc  the  kindest  treatment  from  their  owners,  and, 
diaposition.        .^^  couscquence,  they  are  unusually  docile  in  disposition. 

From  the  practice  of  wearing  bells  it  is  said  they  evince  a 
love  for  music,  giving  rise  to  the  country  saying  that  a 
dairy^maid  with  a  line  musical  voice  will  increase  the  quan- 
tity of  milk  yielded  by  the  cows  in  the  dairy.    Most  of  the 

Prize  boiiH.  (tattle  in  the  stalls  had  premium  bells  hanging  by  them — 
the  trophies  won  in  local  competition  at  home  fairs.  These 
bells  are  of  the  finest  metal  and  weigh  from  15  to  20  lbs. 
each.  These  cattle  have  fine  and  muscular  limbs*  with 
feet  apparently  as  hard  as  iron,  aud  well  adapted  to  the 
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steep,  stony  regions  of  their  native  country.  Their  milk,  ^^^'*'^' 
though  not  so  great  in  quantity,  is  like  that  of  the  Channel  swits. 
Island  cattle — very  rich  in  cheese  and  butter  qualities. 
The  Swiss  cheese  is  among  the  finest  made  in  Europe,  and 
finds  a  ready  export  sale.  Combining  these  excellent  qual- 
ities with  that  of  great  hardiness  and  a  fair  beef-producing 
structure,  they  would,  unquestionably,  be  a  valuable  cattle 
in  the  mountainous  districts  of  our  country,  especially 
where  but  little  grain  food  is  grown. 

Flemish  cattle.  FifjmWL 

The  Flemish  cattle  have,  without  doubt,  a  common  origin 
with  the  Hollandaise  and  other  races  that  are  found  on  the 
coast  of  the  North  Sea.    Although  this  race  in  the  past  has 
often  been  crossed  with  the  Holland  race,  the  Flemish  of  to- 
day has  little  or  none  of  the  large  and  strong  characteristics 
of  that  race.    Lately  they  have  been  bred  exclusively  for    Dairy  oattie. 
the  purpose  of  developing  the  milking  qualities,  at  the  sacri- 
fice of  beef.    They  are  mostly  of  a  veiy  dark-red  color,  thin 
in  flesh,  high  on  legs,  slender  and  angular  in  form,  very  flat 
sides,  and  drooping  haunches.    With  all  these  apparent  de- 
fects, they  evidently  possess  the  power  of  transforming  the    Quality, 
products  of  the  soil  they   feed  on  into  milk  of  superior 
quality.    They  are  kept  on  the  soiling  i)]an,  and  are  not         SoUed,  not 
allowed  to  go  to  pasture.    By  this  principle  a  greater  num-  ^** 
ber  can  be  kept,  and  more  manure  gathered  to  return  to 
the  land.    Only  the  choicest  males  are  kept  for  use  as 
breeders,  the  remainder  slaughtered  when  young.    By  thus 
selecting  for  a  specific  type,  there  was  a  very  strong  family 
resemblance  among  the  85  animals  on  exhibition.    The  ap- 
pearance of  these  cattle  did  not  compare  favorably  with 
other  milking  breeds  on  exhibition,  and  I  commend  the 
race  with  no  expectation  of  it  being  favorably  received  in 
our  country.    Yet  the  jury  awarded  to  a  group  of  them  the  ^^J^^^^i 
grand  prize  of  2,500  fr.  offered  by  the  Agricultural  Society  Kro"po^'nfl*^»°ff 
of  France  for  the  best  group  of  milking  cattle  at  the  Expo- 
sition.   I  was  assured  by  other  visitors  that  I  was  not  alone 
in  the  opinion  that  the  prize  was  incorrectly  placed. 

Danish  cattle.  Danish. 

The  Danish  cattle  exhibited  wore  of  a  deep-red  color,  of 
medium  size,  and  the  only  particular  value  claimed  for  them 
was  milking  qualities.    They  were  in  such  an  extremely    in  poor  order. 
low  condition  of  flesh  that  they  were  unfit  for  exhibition. 
No  matter  how  superior  they  may  be  for  the  specific  pur- 
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^^^^^*^-  pose  for  which  exhibited,  they  were  more  the  objects  of  pity 

to  the  eye  of  the  visitor  than  credit  to  the  country  or  i>eople 
that  placed  them  on  exhibition.  It  seems  a  difficult  task  to 
convince  people  that  a  living  skeleton  can  be  neither  profit- 
able nor  creditable  to  the  owner  under  any  circumstanceH. 

itaiiau.  Italian  cattle. 

Northern  Italy  exhibited  only  working  cattle.    They  are 
Coarse  and  tall,  coarsc  in  bonc,  of  unsightly  appearance,  and  their  form 
**°^'  bespoke  a  life  of  privation,  toil,  and  exposure  which  has 

been  tbeir  lot  for  generations,  until  the  last  ray  of  intelli- 
gence and  ambition  seems  obliterated. 

French  breeds.  FRENCH  BREEDS  OF  CATTLE. 

E»tabiiahed     The  cattlc  ot  Fraucc  are  \  ery  much  diversified  in  races  or 

and  vell-niarkcd  * 

local  trpoa.        breeds,  which  have  each  a  local  origin,  and  must  have  long 

been  bred  in  this  manner  to  establish  such  distinct  types. 
There  does  not  appear  to  be  any  traffic  in  live  stock  between 
the  different  parts  of  the  country ;  no  mingling  or  exchang- 
ing, as  with  us.  The  agriculturists  or  peasantry  of  France 
(I  might  say  Continental  Europe)  are  not  a  traveling  jieo- 
ple,  and  are  uninformed  as  to  what  is  taking  place  outride 
of  their  immediate  vicinity.  If  it  were  not  for  the  plan 
adopted  by  government  of  encouraging  the  improvement 
of  stock,  very  little  enterprise  outside  of  each  narrow  and 
restricted  circle  would  be  exercised.  Thus,  we  find  in  the 
17  diiferent  French  divisiou  of  the  catalogue  what  they  call  17  difter- 

"^"  ^*         *  ent  races  of  cattle,  named  after  as  many  different  provinces 

or  localities.    A  number  of  them  have  the  form  of  what 

might  be  termed  distinct  breeds,  while  others  vary  but  little 

except  in  name.    One  peculiarity  of  these  cattle  is  the  al- 

Exactncss  of  most  woudcrful  cxactncss  of  color  and  form  established  in 

Se°  "indivicSaia  each  different  race,  which  can  only  be  produced  by  a  long 

of  each  race.      jj^^^  ^^  breeding  and  selecting  for  that  purpose;  but  th^« 

is  no  history,  no  herd-book  of  any  of  them,  to  show  how 
long  it  has  taken  to  do  this.  1  shall  only  notice  the  most 
defined  and  noted  of  these  breeds,  stating  the  objects  for 
which  they  have  been  produced. 

Normandy.  Normandy  cattlc. 

Milch  cauie.  The  most  uotcd  dairy  breeil  of  France  is  the  I^ormandy 
race,  which  prevails  in  the  departments  of  Manche  and  Cal- 
vados, in  !N^ormandy.  In  former  times  this  breed  was  valued 
for  its  yield  of  milk,  but  the  animals  being  large  and  coarse 
consumed  a  large  amount  of  food  in  proportion  to  the  prod- 
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act     Since  the  introduction  of  the  short-horns  into  that    ^^*'*^- 
country  they  have  been  crossed  with  that  breed,  which  has 
greatly  improved  their  form  and  aptness  to  fatten,  with-    Nonnandv  cat- 
out  injuring  the  milking  qualities  of  the  race.    Hence,  we  crosaiop     with 
find  the  Norman,  as  exhibited,  a  large  and  tolembly  well-"  **  '  ^ 
rounded  animal.    The  original  color  remains  unchanged  by 
the  introduction  of  the  new  blood. 
There  were  150  animals  of  this  breed  on  exhibition,  and     An  ottraciiTe 

.^  jy  X  j.»f  1         *       J  u    •     11  1        lotof  150 animals 

every  one  them  was  of  a  beautiful  ^ixed-bnndle  color,  of  even  color  and 

which,  together  with  their  large  forms  and  fine  condition  of  Roo^^^'**^"*®^' 

flesh,  made  them,  as  a  lot,  a  very  attractive  sight  to  the 

lover  of  good  stock.    The  i)rominent  points  of  the  breed 

are,  head  short,  face  broad,  eyes  full  but  small,  expression 

mild,  horns  wax-color,  and  as  the  animal  advances  in  age 

they  are  quite  long  and  circle  upward;  body  long,  haunches  characteriotios. 

wide  and  rump  straight,  tail  light  and  long,  thighs  thin 

and  wide  apart,  giving  room  for  a  large  and  finely  formed 

udder  and  teats. 

The  Normans  compare  favorably  with  the  Holsteins  for 
the  dairy,  and  are  more  regular  in  form  and  i^leasiug  to  the 
eye.  They  fully  equal  them  in  hardiness  of  constitution. 
Their  color  is  more  acceptable  to  our  tastes,  and,  upon  the 
whole,  I  believe  they  would  give  good  satisfaction  to  our  worthy  of  be- 
people  were  they  imported  into  this  country.  With  the  im-  America, 
provement  of  the  short  horn  cix)ss  they  are  certainly  a  bet- 
ter animal  to  fatten,  and  would  give  better  returns  in  beef 
when  no  longer  serviceable  in  the  dairy. 

Breton  race.  Breton. 

These  animals  constitute  a  small  race  found  in  the  west-  a  smau 

breed  of  eaateni 

em  part  of  France,  the  history  of  which  may  almost  be  France, 
tergied  ancient.  They  may  truly  be  called  th6  poor  man's 
cow,  from  their  ability  to  subsist  on  a  small  amount  of  poor 
food,  and  yet  give  a  larger  amount  of  milk  than  almost  any 
other  race  under  similar  keep.  To  those  farmers  and  stock- 
growers  in  our  own  country  who  believe  and  advocate  low 
feeding  to  i)roduce  superior  stock,  and  are  always  pointing 
to  the  great  danger  from  overfeeding,  this  race  of  cattle 
can  be  highly  recommended.  In  them  they  will  find  a  race 
trained  for  centuries  in  consonance  with  these  ideas  of  keep- 
ing. They  are  of  a  similar  form  to  the  Channel  Island  cat- 
tle, but  larger.  They  are  generally  of  a  black  and  white  characterisUot*. 
color,  with  short  and  broad  heads,  horns  white  at  the  base, 
tipped  with  black,  muzzles  black,  eyes  very  black  and  docile 
in  expression.  The  body  is  muscular,  bon^',  and  ix)ugh; 
limbs  fine,  feet  small.    With  the  improvement  of  agricult- 
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^^^0^^^  nre  in  their  coantry,  the  better  breeds  of  cattle  are  being 

introduced  and  crossed  on  them,  and  it  will  not  be  long 
until  the  race  in  its  purity  will  exist  only  in  history.  The 
cross  of  the  short-horns  Reems  to  give  the  best  satisfactioiii 
by  increasing  the  size  and  feeding  qualities,  but  they  re- 
quire better  feed  and  care,  as  they  do  not  retain  the  self- 
sustaining  powers  BO  well  as  the  original  breed. 

chaxoUiM.  Charolaise  race. 

A  celebrated  Thls  racc  of  Cattle  is  oue  of  the  most  ancient,  finest,  and 
miikwhite  coW bcst  kuowu  in  Fraucc.  Their  milk-white  color  and  similar- 
KSh^form**      ity  of  form  is  really  a  natural  wonder.    Of  all  the  breeds  I 

have  ever  examined  none  ever  impressed  me  with  such  a 
distinctive  similarity  as  did  these.  They  take  their  name 
from  Charolles,  in  the  department  of  Sa6ne,  and  have  a 
well-authenticated  history  since  1789.  Since  that  time  they 
have  spread  through  a  cousiderable  portion  of  the  country, 
and  great  care  is  taken  to  keep  the  breed  pure.  The  short- 
Care  in  bx«ed.  homs  ha ve  bccu  crosscd  on  them  with  varied  results,  always 
increasing  their  milking  qualities  and  aptness  to  fatten 
when  on  good  food,  but  injuring  the  quality  of  the  oxen  for 
work  and  the  value  of  the  animal  for  grazing  on  the  past- 
ures of  the  country.    For  the  purpose  of  testing  this  cross, 

Brit£h'***^8hoS  ^^^  ^^^^  short-horn  bulls  were  imported  into  France  by 
horns.  Brifere  d'Azy  in  1825. 

That  importation  was  made  under  the  most  favorable  cir- 
cumstances, as  a  skiUful  English  herdsman  accompanied  these 
animals,  and  continued  in  charge  of  them.  Although  not 
conceded  by  the  breeders  of  this  race  of  cattle  noir,  yet  from 
the  great  similarity  between  them  and  the  shorthorns  it  is 
The  effect  of  evident  that  the  cross  made  at  that  time  was  the  foundation 
of  the  present  form  of  the  race,  wbich  may  thus  be  described : 
A  short  and  broad  head ;  wide,  rosy  muzzle;  squarely  formed 
charactoristica  mouth ;  cves  large  and  prominent;  forehead  broad,  with  an 

of    the    preacnt  •  /.  ,  •     i  ,  ...  ^u  1 

charoiAiao cattle,  expression  of  kiuducss  aud  ])atience  on  the  countenance; 

horns  short  and  wax-colored,  standing  well  forward ;  neck 
fine  at  the  head  and  arching  to  the  body  on  the  top,  and 
filling  out  well  on  tbe  sides  to  the  shoulder  points.  The 
shoulders  are  slanting  and  smooth ;  crops  well  filled ;  fore- 
rib  long  aud  rounded,  giving  abundance  of  room  for  heart 
and  lungs.  The  back  is  broad  and  straight;  loins  level  and 
wide;  the  quarter  smooth  and  very  round.  The  twist  is  full, 
but  not  let  down  as  lar  as  it  should  be.  The  lower  limbs 
are  fine  and  muscular,  and  the  hoofs  hard  and  well  suited 
for  traveling.  This  is  pre-eminently  the  beef  breed  of 
France.    The  quality,  however,  does  not  rank  as  high  as 
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some  other,  as  the  meat  is  said  to  lack  juiciness.    The  hair    <^'»"^- 
is  fine  and  hide  hard.    They  are  highly  valued  as  work  cat-  .^J^**^^^*^  v^' 
tie,  possessing  great  strength  and  endurance,  and  surpass-   ch&roiaue. 
ing  the  average  ox  in  speed.     At  maturity  the  ox  often 
weighs  2,500  or  3,000  lbs.    I  saw  them  at  work  with  the 
deep  subsoil  plows,  at  the  trial  of  these  implements,  and 
their  power  of  draft  exceeded  the  heavy  draft-horse  and  the 
the  speed  was  fully  equal  to  his. 
The  05  animals  on  exhibition,  though  of  different  ages  The  moat 

J     .  mm  ■»  'A  ■*     ^t     j»  4.1.  J.  attractive  lot  on 

and  sizes,  were  all  a  pure  white,  and  all  of  the  same  symmet-  exhibition, 
rical  form,  which  considerations  made  them  the  most  at- 
tractive lot  of  cattle  on  exhibition,  and  as  a  mark  of  excel- 
lence the  jury  awarded  them  the  grand  prize  of  honor  as    Grand  priz*  as 
the  best  for  general  use  among  the  native  races.    Although  race, 
their  color  (white)  and  inferiority  as  dairy  animals  would 
be  against  them  in  this  country,  their  meat-producing,  as 
well  as  early-maturing,  qualities  would  commend  them  to 
favorable  consideration. 

Limousine  race.  Limousine. 

This  race  of  cattle  is  of  a  fine  form,  above  the  average  ^^^c^r«nd  char- 
size,  and  uniformly  of  a  dark-red  color.  They  have  a  very 
intelligent-looking  head,  a  smooth  and  regularly  formed 
body.  Those  on  exhibition,  70  in  number,  were  all  of  the 
same  type,  and,  if  fair  representatives  of  the  race,  were,  like 
other  breeds  mentioned,  a  curiosity  to  see. 

To  the  observer  it  would  seem  that  in  all  the  French  races 
selected  for  exhibition  the  individuals  in  a  group  bore  a 
striking  similarity  in  form  and  color.  The  cattle  of  no  ^^^^.^J^^J^*  ®^ 
other  country  represented  showed  so  much  evenness  in 
these  respects.  It  is  doubtful,  however,  whether  in  their 
native  districts  this  marked  uniformity  would  be  so  prom- 
inent. 

This  race  has  a  form  calculated  to  furnish  a  large  per-  QoautieB. 
centage  of  excellent  beef,  but  their  grea>test  claim  to  dis- 
tinction is  that  of  work  cattle,  and  the  least  that  of  dairy 
qualities.  Both  sexes  are  taught  to  work  when  young,  and 
cattle  are  the  only  animals  of  labor  used  in  their  part  of  the 
country.  It  is  admitted  that  they  do  not  possess  the  gre^t 
strength  of  the  Charolaise,  but  they  are  more  tractable  and 
docile,  enduring  greater  fatigue  and  subsisting  on  a  less 
amount  as  well  as  a  coarser  quality  of  food. 

To  a  group  of  this  race  was  awarded  the  grand  prize  ofp^aefOT^woSng 
2,500  fr.  offered  by  the  Agricultural  Society  of  France  for  ***"®- 
the  best  cattle  for  labor. 
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Cattle. 
Garoimaise. 
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Oaronnaise  race. 


BaKadaiae. 


Parthenalae. 


Salen. 


The  Garonnaise  is  a  widely  distributed  race.  The  cattle 
have  fine  forms,  are  all  of  a  light-red  color,  and  occupy  the 
valley  of  Garonne  River  for  more  than  500  miles  between 
Toulouse  and  Bordeaux. 

Bazadaise  cattle. 

The  Bazadaise  are  low,  heavy-bodied  cattle,  similar  in 
many  respects  to  the  Swiss,  being  of  the  same  color — dark 
gray  or  brown — and  their  appearance  indicates  great  hardi- 
ness of  constitution. 

Parthenaise  race. 

The  Parthenaise  race  is  found  in  Vendue.  They  are 
mixed  in  color,  being  red  and  gray,  and  are  claimed  to  be 
superior  milkers,  but  are  by  no  means  attractive  in  appear- 
ance. 

Salers  race. 

The  Salers,  a  numerous  race,  possesses  many  good  quali- 
ties. They  are  of  a  deep-red  color,  somewhat  resembling  the 
English  Devons,  though  larger  and  not  so  smooth  in  form. 
Their  uniformity  in  color  shows  a  long  line  of  breeding. 

General  con-  I  might  contiuue  ou  through  the  list  of  French  cattle 
French  cattle,  ^"exhibited,  and  notice  the  diflferent  points  of  the  races,  but 
having  described  what  thej^  consider  their  best  breeds  for 
beef,  the  dairy,  and  labor,  the  others  would  differ  only  in 
minor  types,  ea^h  claiming,  and  no  doubt  possessing,  real 
value  for  the  purpose  for  which  it  is  bred.  All  the  races 
Breeding  and  show  that  the  Frcuch  pcoplc  for  a  loug  time  have  given 
great  attention  to  the  imjirovement  of  horned  stock,  and 
the  cattle  on  exhibition  and  those  seen  in  different)  parts  of 
the  country  attest  that  the  masses  of  their  cattle  are  better 
than  ours,  receive  more  kind  treatment,  better  care,  and 
better  feed.  The  same  rigid  system  of  economy  that  is 
practiceil  in  the  cultivation  of  the  soil  is  applied  to  the 
growing  and  keeping  of  their  stock.  One  animal  bred  for 
the  purpose  needed,  and  well  cared  for,  is  more  profitable 
than  two  accidentally  bred  and  half  fed  can  be. 


management. 


..The  finest  ex-     There  ucvcr  have  been  so  many  distinct  races  of  the 

hibition    of    dis-  *^ 

ftoct   races   onbovinc  spccics,  or  SO  many  superior  animals  of  the  races 

assembled  together,  as  at  this  exhibition.  This  is  no  doubt 
due  to  the  fact  that  more  effort  has  been  given  to  the  im- 
provement of  the  species  lately  than  ever  before,  and  that 
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the  wide  classification  adopted  and  the  liberal  premiums    ^««^ 
..offered  on  this  occasion  brought  out  a  more  general  exhibit 
.  than  any  former  exhibition. 

In  the  cattle  department  130  cash  prizes  were  offered  for  Libera  scale  of 
foreign  cattle ;  the  sum  total  of  these  prizes  was  66,100  fr. 
For  native  French  cattle  363  cash  prizes,  amounting  to 
146,825  fr.,  and  three  grand  prizes  of  2,500  fr.  each,  making 
a  total  of  220,435  fr.,  or  over  $42,000.  All  the  prizes  in 
their  group  were  taken  in  the  native  races,  and  nearly  all 
offered  in  the  foreign  group. 

SHEEP.  Sheep. 

The  show  of  sheep  was  verj^  good,  but  while  many  speci- 
mens of  the  best  races  and  varieties  were  exhibited,  there 
were  many  others  of  merc  local  interest,  and  neither  fine  in 
appearance  nor  quality.    Of  the  825  entries  there  wei^e — 

.Foreign  exhibits : 

Foreign  Merinos 13  exWbit  ■*' '''*^* 

British  breeds  187 

Low  countries 13 

Other  foreign  breeds 29 

'French  exhibits : 

French  Merinos  and  M^tle-M4nno8 269 

Native  long  wools 34 

Native  medinm  wool 20 

Native  mountain  sheep 48 

Bace  Charmois  24 

French-bred  Dishleys  (Leicester) 49 

French-bred  Southdowns 42 

Crosses  and  grades 97 

Total  825 

Merinos.  Menno*. 

The  Merinos  had  the  place  of  honor  in  the  French  cata- 
logue.   All  the  foreign  entries  of  this  race  were  from  Italy, 
and  the  Merino  and  M4tis-M6rino  included  more  than  one-    M6ti8.M6riiio». 
tliird  of  the  whole  number  of  sheep  exhibited. 

The  French  Merino,  of  which  there  are  great  numbers,    origin. 
originally  came  from  Spain..  They  are  small  in  size,  of  a 
rather  delicate  form,  with  very  fine  fiber  in  the  fleece. 
What  is  termed  the  American  Merino,  in  our  countrv,  is  a^,Th®-^™e«^caii 

^  •  '  Merino. 

larger  and  stronger  sheep,  derived  from  the  original  Span- 
ish stock,  and  possesses  all  the  merits  of  the  French  breed, 
.,  and  the  same  may  be  said  of  that  breed  exhibited  from 
^  Korthern  Italy.    Of  the  native  breeds  of  France  but  little  ^,  p^^^^StiJ? 
can  be  said  in  their  favor.    They  are  mostly  local  in  reputa-  ^f**^ 
tion,  and  have  inferior  forms  when  compared  with  the  new 


320  UNIVERSAL  EXPOSITION  AT  PABIS,  1S78. 

8kup  or  improved  breeds^  and  it  is  evident  that  they  are  fiEWt  giv- 

ing way  before  improvement  by  crossing. 

It  does  not  appear  that  the  sheep-raisers  adhere  to  the 

same  rule  as  the  cattle-breeders  to  improve  the  race  withoat 

System  of  losing  the  original  family  type ;  neither  have  they  adopted 

croasine  adoptou  v«/*/  •r* 

by  the  French,  any  of  the  pnro  English  races  as  a  standard  to  sait  their 
waut«.  On  the  contrary,  they  have  united,  by  crossing,  for- 
eign and  native  breeds,  and  built  up  new  ones. 

breed^  ^ mSuflwi     ^^^®  loug-wool  shccp  of  the  uorthem  departments  are 
by  crowing ^ith  kuowu  as  Ast^sicnue,  Normande,  Picarde,  and  Flamande, 

the    New    Kent  ,/.,,,.  ,  , 

race.  named  after  the  old  provinces,  yet  they  are  the  outgrowth 

of  the  old  Flemish  race,  modified  by  a  continued  use,  for 
thirty  or  forty  years,  of  English  rams  of  the  New  Kent  race. 
But  the  greatest  success  is  to  be  found  in  the  fine-wool 
crosses.  By  crossing  the  Spanish  Merino  with  these  cross- 
Origin  of  the  bred s  nativcs,  they  have  produced  what  is  now  known  as 

M6ti8-M6rino.  .  i  *j  r 

the  Metis- Merino^a  sheep  that  seems  destined  to  become  the 
most  valuable  in  France. 
Its  wool  and     Tlicy  havc  thus  succeede<l  in  retaining  the  fineness  of  the 

matlon  quaLtiefu  '^  ^ 

Merino  wool,  as  well  as  increasmg  the  size  of  the  carcass 
to  that  of  a  finely  formed  mutton  sheep,  shearing  firom  12 
to  20  lbs.  of  wool. 
The  supie.  The  staplc  of  the  best  of  the  MStis-Mirinos  is  from  4  to  6 
inches  in  length,  and  comparatively  free  from  the  oily  sub- 
stance in  the  wool  of  the  Spanish  Merino,  thus  securing  a 
much  greater  percentage  of  clean  wool.    The  neck  is  free 

chAractcristics.  from  the  wriukles  of  the  Merino,  the  head  and  face  well  cov- 
ered with  wool,  }ind  the  limbs  wooled  down  to  the  feet. 
They  also  retain  the  aptness  of  the  Merino  for  thriving  well 
in  large  flocks,  and  seem  well  able  to  withstand  exposure  to 
bad  weather.  So  thoroughly  have  they  combined  the  good 
qualities  of  the  pure  Merino  that  they  were  classed  together 
in  the  same  catalogue,  competed  for  the  same  prizes,  and 
Award  of  won  a  good  sharc  of  them.    The  grand  prize  of  1,500  fr. 

Kahiey  Merino.^  givcu  by  the  Agricultural  Society  of  France  for  the  best  pen 

of  native  breed  mutton  sheep  was  awarded  to  a  branch  of 
this  breed  known  as  the  Dishley  Merino.  The  name  ^^  Dish- 
ley"  indicates  crossing  with  the  Leicesters;  the  French  cat- 
alogue indeed  speaks  of  the  <'New  Kent"  as  a  modification 
of  the  Kentish  or  Uomney  Marsh  sheep  crossed  by  the  Dish- 
ley (Leicester). 
Value  of     Tlie  value  of  a  breed  of  sheep  that  unites  good  mutton 

good^ooTanS  qualities  and  fineness  of  wool  is  apparent  to  all,  and  as  this 

mutton  qualities,  g^^^j^^  in  a  great  measure,  to  have  been  attained  in  the 

MetiS'MMno  by  the  French  breeders,  the  breed  would  be  a 
valuable  addition  to  the  sheep  interests  of  our  country.    If 
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this  Exposition  proves  suficient  to  attract  the  sheep-growers    ^'^^^p 

of  our  country  to  the  vahie  of  these  animals,  and  cause 

them  to  import  a  number,  I  doubt  not  but  their  value  would     M6ti8-M6rm.> 

soon  l>e  appreciated,  and  our  fine  wool  product  be  much  ported. 

increased. 

THE  SHEEP  OF  THE  ENOLISH  DOWNS.  Dowb  sheep. 

Southdowns, 

England  had  30  entries  of  Southdown  sheep,  and  France  retato**^h*i?T>hi 
42  of  the  same  breed.     It  takes  the  precedence  in  its  class  »apremacy. 
of  sheep  by  right  of  priority  and  continued  care.     The 
Southdowns  of  England  are  in  Sussex,  the  native  home  of 
the  sheep,  17  of  tlie  39  entries  being  from  that  county. 

The  Southdowns  exhibited  by  Lord  Walsingham,  of  Mer-  Lord  waisinR- 
ton  Ilall,  Norfolk,  showed  their  excellence  and  maintained 
the  high  honor  lieretoforo  won  as  a  mutton  sheep,  by  win- 
ning the  grand  prize  of  1,500  fr.  offered  by  the  Agricultural  Grand  prize. 
Society  of  France  for  the  best  pen  of  foreign  sheep  for  the 
butcher ;  also  the  grand  prize  of  honor  for  best  pen  of 
sheep  of  foreign  races. 

The  symmetry  of  the  Southdown  sheep  is  proverbial,  ^symmetirand 

*  *■  charao.criiitic^ 

The  bone  is  small,  the  body  thick  and  cylindrical,  the  ears 
wide  apart.  The  ears  and  forehead  are  well  covered  with 
wool,  which  forms  a  protection  from  the  fly.  The  eye  is 
full,  bright,  and  quick ;  the  chest  wide,  deep  and  project- 
ing ;  the  back  flat  to  the  tail,  which  is  set  on  high ;  the  hind 
legs  are  full  on  the  insides  and  wide  apart. 

The  wool  is  short,  close,  curly,  and  fine,  of  excellent  qual-    Th®  ^«>*- 
ity ;  it  is  the  shortest  staple  wool  of  Great  Britain. 

The  mutton  is  of  the  finest  quality,  excepting  some  moun-    The  matton. 
tain  breeds,  such  as  the  Dartmoor,  the  Welsh  mountain 
sheep,  and  the  Black-faced  mountain  sheep  of  Scotland, 
which  feed  on  aromatic  herbs  and  young  shoots  of  heath, 
giving  a  venison  taste  to  the  meat.  • 

The  other  Down  sheep  of  England  were  classed  together 
in  the  thinl  category  of  the  French  catalouge,  viz,  the  Shrop- 
shire, Hampshire,  and  Oxfordshire  Down.  There  were  41 
foreign  entries,  oil  from  England,  excepting  4,  which  were 
from  Belgium. 

Shropshire  Votons.  Downf'^^^^' 

The  Shropshire  Down  is  the  favorite  breed  in  the  mid- 
land counties  of  England,  and  from  the  dark  face  and  legs 
are  often  thought  to  be  allied  to  the  Southdown.     They       Larcercar- 

.  ,  ,  i-iii.*!!  1  CMS  snd  heavier 

are,  however,  a  larger  sheep,  and  yield  a  heavier  fleece  and  fleece. 
21  p  R ^VOL  6 
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sheqp.  q['  a  fiuer  »taplo  than  that  breed.     They  are  also  much 

prized  for  mutton. 
The   Southdowns  thrive  best  on  hilly  land,  while   the 

shn.iwhircB.    Shiopsliire  Dowu  does  well   on  low  or  flat  land,  which 
oii^ht  to  rocouiineud  this  breed  as  suitable  for  the  pi'airies 

Adaptation,     of  our  Westcm  States.    They  are  hardy,  apt  to  fatten,  pro- 
lific, and  are  good  mothers. 

iiaiupBhins.  Ilampshire  Downs. 

Habitat.  Thcsc  shccp  occupy  the  rolling  downs  on  the  chalk  for- 

mation of  Hampshire  and  Wiltshire.    They  are  larger  and 
stouter  than  the  Southdowns,  which  otherwise  they  much 

rhuracteriHtios- rescmblc.  They  liave  itttained  stable  breed  chai*acteristics, 
the  result  of  careful  crossing  the  Southdown  upon  the  old 
Wiltshire  sheep,  and  are  now  a  favorite  bieed  in  six  coun- 
ties of  England. 
Fieocr  and  The  tieccc  is  of  average  weight  and  (piality,  of  middle 
staple,  but  inferior  to  the  Southdown. 
They  are  prolific,  hardy,  and  good  mothers. 

oxtonishiros.  Oxfovd  DoicHn  ov  Ojfordshire, 

<:..ar»i'r  grade.      This  18  a  Still  coarscr  grade  of  wool  and  larger  breed.     It 
possesses  the  characteristics  of  a  combination  of  the  Cots- 
wolds  and  the  sheep  of  the  Ilampshire  and  Sussex  Downs, 
Hoavi.T  ear  from  au  admixturc  of  which  breeds  they  are  doubtless  de- 
rived,  but  by  a  uniforuiity  of  type  having  been  adhered  to, 
they  have  now  become  a  recognized  brieed. 
Adaptation.         They  su(?ceed  in  England  on  mixed  soils  and  feed  on  the 
green  crops  of  arable  laud  better  than  on  sheep-mns.    They 
are  prolific,  are  good  mothers,  and  come  early  to  maturity. 
charactoriHt  1(8.  They  are  dark  in  color,  poll  covered  with  wool,  top-knot  on 
the  forehead,  legs  blacrk. 

The  fleece  is  thick,  rather  long  staple,  and  coarse. 

I^jnjr-wrjol  and  LONG-WOOL  AND  MVTTON  HrKKDH. 

mutton  ItrcedH. 

In  the  long-wool  and  mutton  breeds  the  English  breeders 
excelled  all  others,  and  as  a  lot  these  sheep  had  undoubt4^d 
su])eiiority  over  those  of  other  nations. 

Loict'stere.  Leicester, 

The  Leicesters  are  of  the  Dinhley  stock,  and  are  generally 

known  in  France  under  the  latter  title,  the  name  of  the 

orifiin.  rcsideuce  of  Mr.  Bakewell,  the  great  improver  of  English 

stock,  both  cattle  and  sheep.    The  Dishley  and  Southdown 

are  the  only  English  breeds  which  seem  to  find  favor  in 
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France.    Of  the  French -bred  Dishley  there  were  40  entries    ^'^f^;^ 

and  of  the  Southdown  39  entries ;  also  3  Shropshire  Down. 

Of  the  cross-breeds  there  were  50  entries  of  Dishlej-  crosses 

and  13  Southdown  crosses.    These  were  interbred  with 

numerous  native  French  races — Xormande,  Art(^»sienne,  Ber.       .  ExunHivi- 

'  '  orofwing  in 

richone,  Cauchoise,  Mauchau)]),  Lauraguaise.  In  fact,  of  the  Franco. 
1)7  cross-bred  entries  there  were  but  28  in  which  the  Dishley 
or  Southdown  were  not  mingled,  and  of  these  14  were 
crossed  with  jVIerinos,  and  7  were  Algerian  sheep,  origin  not 
stated ;  the  remaining  7  being  crosses  of  Frt^uch  native 
breeds  on  both  sides. 

The  Leicestx?r  breed  is  widely  known  in  the  United  States, .  ^h^  ^*^^»^*^»f«" 
but  it  is  easier  to  raise  choi(!e  speelhiens  and  little  bunches  *»'*♦«»• 
of  shee])  than  it  is  to  succeed  with  them  in  flocks.    They 
succeed  on  land  where  they  can  be  well  fed,  and  are  adapted 
to  highly  (cultivated  soils,  but  not  to  ranging. 

They  are  more  symmetrical  but  not  so  large  as  the  Lin-    Compared  with 
coins,  are  early  to  mature,  a  most  valuable  mutton  sheep, 
with  a  great  facility  for  laying  on  fat  when  they  are  pam- 
per(»d.    The  bone  is  fine. 

The  fleec(?  is  classed  in  England  as  moderately  long,  TiM-ncKHJc 
though  it  strikes  the  ordinary  observer  in  the  United  States 
as  very  long,  as  it  is  frequently  penned  near  the  Merinos 
and  Southdowns  at  our  fairs.  The  wool  is  a  combing  wool, 
is  bright,  coarse,  and  ada])ted  for  lusters,  serges,  and  car- 
pets. 

The  shape  of  the  animal  is  admirable,  the  back  being     sbaiM^nnUap. 
broad  and  straight  and  the  chest  deep  and  wide.    The  head  ^*'^°****' 
and  ears  an*,  apt  to  he  hairy.    The  ears  are  long  and  thin, 
the  eyes  prominent,    ^o  sheep  has  been  so  largely  used  for 
improving  other  breeds. 

There  were  20  (*n tries  of  English  Leicesters,  besides  the  Kntrion. 
40  French-bred  animals  of  the  same  breed  previously  re- 
ferred to.  Also  5  entries  of  the  New  Kent,  the  sheep  of 
the  Romney  Marsh  improved  by  admixture  of  the  Leicester, 
and  which  contributed  to  the  present  Metift-Mdrino  stock, 
the  most  prominent  breed  at  the  present  time  in  France,  as 
previously  referred  to. 

lAnCOlnS,  Lincoln«. 

The  Lincolns  produce  a  heavier  fleece  than  either  the    Thoflcwr. 
Leicesters  or  Cotswolds.    They  are  hardy,  succeed  well  on 
wet  soils,  which  are  so  common  in  their  native  country.  Hawtat 

Like  the  Cotswolds,  they  are  very  large.     Some  speci-    Lnrposize. 
mens  of  these  breeds  at  the  Exposition  weighed  over  400 
lbs.  each. 
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Sheep.  The  Lincolns  have  good  symmetry  and  are  early  to  ma- 

"^  **        ture,  having  mach  similarity  to  the  Leicesters  of  the  ad- 
joining county. 

The  wool  is  long,  bright,  and  coarse. 
There  were  26  foreign  entries  of  Lincolns  in  the  show  ou 
the  Esplanade. 

Cotswoids.  CoUtcolda. 

Orif^ixL  This  is  a  native  West  of  England  breed  of  ancient  celeb- 

rity.   They  are  abundant  in  three  connties  of  England,  em- 
bracing land  of  superior  quality. 
The  sheep  are  hardy^  mature  early,  and  have  very  large 

Characteristics,  frames,  the  back  of  fat* sheep  being  surjirisingly  wide  and 
flat  and  the  rump  overhanging.  The  chest  is  prominent 
and  wide. 

Fiei-co.  The  fleece  is  heavy ;  the  wool  very  curly,  long,  white,  and 

lustrous. 
There  were  21  foreign  entries  of  Cotswolds  in  Paris. 

(Hher  breeds     It  would  uot  be  profitable  to  speak  at  length  of  some 
*™'  other  breeds  of  English,  French,  Hollandaise  and  Swiss 

sheep. 
British  Islands,     Britain  hud  10  entries  of  Cheviots  and  10  of  Exmoor  and 
Mountain;  Scotland  and  Ireland,  12  entries  of  Black -faced; 
Ireland,  7  of  Koscommon — the  latter  the  only  Irish  breed 
represented. 
Low  countries,     The  Tcxcl  and  Polder  sheep  had  14  entries. 
France,  The  long-wooled  French  races — Art^sienne,  Normaude, 

Picarde,  Cauchoise,  Poitevine,  Comtoise,  Boulonnaise,  Bre- 
tonne — ^had  34  entries. 

The  French  middle-wool  races — Solognote,  Languedo- 
cienne,  Crevant,  Berrichonne,  Champenoise — ^had  20  entries. 
The  French  mountain  sheep,  of  12  stated  races,  not  need- 
ful to  enumerate,  had  48  entriejs. 

The  Charmoise  race,  which  is  cross  between  the  New  Kent 
and  the  native  Berrichonne,  has  attained  some  celebrity 
since  1840.  It  is  remarkable  for  early  maturity  and  facility 
in  fattening.  It  is  of  medium  size,  honiless,  fine-boned, 
wide  loins,  wide  and  deep  chest.  There  were  24  entries. 
and  other  coun-  The  Swiss,  Spanish,  Algeriue,  Italian,  Savoyard,  and  Bel- 
^**'  gian  sheep  were  but  few  in  number. 

Great  extent  of    The  raising  of  shccp  is  much  more  general  among  agri- 
hSbM^."^**'^culturi8ts  in  Europe  than  in  the  United  States. 

They  outnumber  ns  in  animals  more  than  five  to  one,  and 
this  in  the  face  of  the  fact,  before  mentioned,  that  in  the 
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United  States  the  facilities  for  growing  and  feeding  tliem  are   ^^^^^ 
greater  tiian  in  France. 

In  this  department  at  the  Exhibition  the  prizes  offered 
were  large,  attracting  general  attention.  No  doubt  it  was 
so  arranged  for  the  purpose  of  stimulating  greater  improve- 
ment. 

To  foreign-bred  animals  there  were  oflfered  100  cash  prizes,    ^^^^  ^'^  *' 
the  total  value  of  which  was  32,450  fr. ;  to  native  races  and 
cross-breeds,  90  prizes,  amounting  to  24,350  fr.,  the  value  of 
all  being  over  $11,000. 

No  sheep  were  exhibited  from  America. 

SWINE.  awine. 

The  exhibition  in  this  class  of  stock  was  not  equal  in  quan-      th^°^E*®ii!j 
tity  or  quality  to  what  may  be  seen  annually  at  the  leading  breeds;  now  m 

well  grown  in  the 

fairs  in  the  United  States.  True,  the  English  breeders  were  united  stat«s. 
there  with  choice  specimens  of  their  Berkshire,  Yorkshire, 
Liucolnshires,  Middlesex,  Sussex,  and  Suitblk  breeds,  but  we 
have  them  all  in  our  own  country  in  as  well-developed  forms, 
in  every  particular,  as  they.  No  citizen  of  the  United  States 
who  is  familiar  with  this  class  of  stock  at  home  need  longer 
turn  to  Europe  with  the  expectation  of  finding  it  in  more 
perfect  form.  It  is  also  true  that  from  England  we  have 
brought  most  of  our  improved  breeds,  and  have  thus  secured 
the  benefit  of  a  long  series  of  years'  exi)erience  by  the  breed- 
ers there. 

In  the  southern  countries  of  Europe  there  has  long  existed  cJS^^^^JhS 
a  black  and  almost  hairless  breed  known  by  the  name  of  »»**▼«    English 

Dreed. 

Neapolitan,  which  is  of  small  size,  with  a  round,  smooth 
body,  and  very  prolific.  This  race  was  taken  to  England 
and  crossed  with  the  coarse  native  hog,  and  produced  the 
Berkshire  and  other  dark-colored  breeds ;  yet  it  is  said  that 
none  of  the  breeds  thus  formed  equals  in  fineness  the  flesh 
of  the  original  race. 

The  little  white  Ohinese  race,  with  legs  not  over  a  finger's    ThecroMof  the 
length,  a  handsome  Uttle  head,  with  cars  about  the  size  of  an 
apple-leaf,  standing  erect  like  a  squirrel's,  and  not  weighing 
over  one  hundred  pounds  at  maturity,  was  taken  to  England 
as  the  bases  of  their  white  races. 

In  Normandy,  France,  they  have  a  large  race,  the  body  h^g.^*  Nonnan 
of  wliich  is  long  and  thin,  heavy  hanging  ears,  and  a  long 
and  well-tapered  snout.    The  only  good  quahtication  I  could 
discover  in  the  race  is  their  adapUibility  for  subsoiling. 

In  the  Limousine  they  have  a  very  good  race  of  swiue.  ^^^he  LimonRine 
In  form  they  are  of  ioedium  size,  have  small,  erect  ears,  fine 
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Sii'ine.  limbs,  and  stand  well  on  their  feet.     They  are  pectiliarly 

marked  in  color — white  in  the  middle  portion  of  the  bwly, 
black  fore  and  aft. 

uient^"n  *p^mich     ^'*  Fraucc,  aud  in  fact  throughout  the  Continent  gener- 
swinc  but  recent,  ally,  there  appears  to  have  been  little  attention  given  to  the 
imi)rovement  of  the  swine  until  recently;  consequently,  we 
The  wild  boar,  find  many  of  them  but  little  in  advance  of  the  wild  hog, 
which  is  to  bo  seen  plentifully  in  the  bhambles  of  Paris,  ai>- 
pearing  as  game,  along  with  venison. 
Importation  of     The  peoi>le  of  Fraucc  have  recently  imported  many  of  the 
improved  English  breeds,  and  much  interest  is  now  mani- 
fested in  the  improvement  of  the  swine  by  crossing.  A  num- 
ber of  i)ens  of  these  crosses  in  the  French  section  showed 
great  success,  as  also  a  fine  lot  of  English  breeds,  purely  bred 
and  of  much  excellence, 
to^o  M?d<UMox     ^^^  prize  of  honor  for  native-bred  swine  and  the  grand 
urewi,  prize  of  l,000fr.  ottered  by  the  Agricultural  Society  of  France 

for  the  best  pen  of  hogs  for  the  butcher  was  given  to  a  lot 
of  the  Middlesex  breed,  bred  and  exhibited  by  the  French 
breeder  M.  Poisson. 
The  prize  of  honor  for  foreign  breeds  was  awarded  to  G. 
.uid  the  Suffolk.  M.  Sexton,  of  Ipswich,  Suffolk,  England,  on  a  pen  of  Suf- 

folks.    In  making  the  awards  the  juries  seemed  to  favor  the 
white  hog  in  preference  to  the  black. 

Cattle  and  hoRH     With  US  cattlc  and  hogs  seem  to  sustain  the  relation  of 

in     tho     ITniteil  '^ 

States      means  inmiensc  manufactories,  transforming  a  large  portion  of  the 

of  coucontratinK  '  o  o     i. 

our  coorwr  i)ro-  vast  com  crops  of  the  Western  States  into  a  more  conceu- 

ducts. 

trated  form  of  human  food  for  the  markets  of  the  world,  and 
the  natuj-al  adaptation  of  both  to  our  soil  and  climate  does 
and  will  enable  us  to  produce  the  result  at  a  much  less  cost 
than  in  Euroi)e,  and  our  exports  in  that  direction  in  future 
years  must  be  largely  increased. 
Value  of  Hiipc-  Ilcnce,  it  follows  that  the  more  we  improve  our  stock  and 
or  rce<  8.  definitely  fix  the  form  and  breeds  that  will  produce  the  best 
returns  for  the  amount  consumed  in  the  shortest  space  of 
time,  the  greater  will  be  our  profit  on  the  investment. 

That  we  have  uiatle  rapid  strides  in  this  direction  of  late 
ye.irs  our  foreign  trade  abundantly  proves ;  however,  there 
is  still  much  to  be  done  in  this  direction  before  the  greatest 
possible  avails  of  this  industry  shall  be  realized. 

Poultry.  POULTRY. 

Chickens.  GhickcnS. 

The  exhibition  of  poultry  was  very  full  in  varieties  and 
collectively  very  fine. 
i.4tiitiit-i.».        Of  chickens  there  were  1,461  entries.    I  did  not  notice 
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any  species  tliat  are  not  raised  in  our  country,  and  those    f*<^^nf- 
that  are  highly  prized  here  were  most  numerous  at  the  Ex- 
position. 
Tliere  were,  of  Cr^vecoeur,  1C5  entries;    Iloudans,  158:    ,     Brddsw- 

'  7  7  7  hibitwl. 

La  Fleche,  124;  Gray  Dorkings,  87  ;  Spangled  Uauiburgs, 
85;  Brahma- Pootras,  95;  Buft*  Cochins,  91;  White  (co- 
chins, 39;  Black  Cochins,  35;  Bhick  Spanish,  48;  and  ot 
the  game  varieties,  77,  besides  many  others  of  less  celeb- 
rity. 

There  wen*  a  great  many  cross-bred  fowls,  but  they  ar<^  crwM-breed8. 
not  yet  well  enough  defined  to  be  classed  as  distinct  breeds. 
The  growing  of  poultry  receiv^es  great  attention  throughout 
France,  and  with  the  French,  more  than  any  other  people, 
it  is  often  ma<le  a  specific  occupation  and  one  of  much 
profit. 

In  this  class  of  stock,  where  the  rules  of  judging  perfec-  standani  <if 
tion  in  the  varieties  are  often  decided  by  the  color  or  shai>e 
of  a  particular  feather,  I  will  not  venture  an  opinion  fur- 
ther than  that  the  standard  of  excellence  in  each  class  was 
moi^e  generally  approa<5hed  than  is  often  done  at  such  expo- 
sitions. 

TurJceyS.  Turkeys. 

There  were  91  entries  of  turkeys.    They  were  of  varied 
colors  and  forms ;  but  the  most  attractive  gix)up  was  that 
exhibited  by  Miss  King,  of  King's  County,  Ireland,  which 
cx)n8isted  of  eight  very  large  and  finely  colored  bronze  tur-    umnze. 
keys,  bred  from  stock  exported  from  the  United  States. 

The  other  varieties  were  nearly  all  either  black  or  white, 

and  of  le^s  size. 

Oeese.  owae. 

Of  ge^^se  there  were  50  entries,  which  were  nciirly  all  of 
the  large  Oray  Toulousc» — now  cx)mmon  in  our  own  country. 

Jhlch'K.  Ducks. 

There  was  a  tine  exhibition  of  ducks,  being  137  entries, 
which  included  Aylesbury,  Rouen,  and  the  Labrador  species. 
They  were  all  of  large  size  and  peri'ect  types  of  the  differ- 
ent breeds. 

Pigeons,  Pigeons. 

There  were  510  pairs  of  pigeons,  of  which  128  x>airs  were 
of  th(*.  canier  species,  the  others  being  of  various  breeds  antl 
<M>lor8  and  mostly  of  large  size. 

Babbits.  Rabbits. 

Three  liundred  and  ninety-four  rabbits,  mostly  of  the 
long-eared  species,  were  comprised  in  this  Exhibition. 
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Dog». 


DOGS. 


The  exhibition  of  the  canine  species  was  held  in  the  stalls 
of  the  cattle-sheds  during  the  first  week  of  July.  I  am  at 
a  loss  what  to  say  of  this  class  of  animals  to  the  people  of 
our  country — a  country'  where  the  dog  is  scarcely  recog- 
nized as  property — where  not  even  a  right  to  life  is  guaran- 
teed to  him,  and  where  he  is  usually  treated  as  a  scavenger, 
a  thief,  and  a  sheep-murderer. 
Tiio  uses  and     A  Very  different  estimate  is  formed  of  him  by  the  people 

value  of  the  <log  "  •/  sr      r 

in  Europe.  of  Europc.  lu  the  rural  districts  dogs  are  almost  every- 
where used  in  tending  sheep.  It  is  not  an  uncommon 
sight  to  see  an  old  man  or  woman  who,  from  age  and 
feebleness  of  body,  is  no  longer  able  to  obtain  a  livelihood 
by  hard  labor,  accompanying  a  flock,  with  the  intelli- 
gent shepherd-dog  to  keep  them  from  trespassing,  and  to 
take  them  to  and  from  the  fold  or  the  pasture.  The  ab- 
sence of  fences,  the  pasture  strips  lying  alongside  of  grow- 
ing crops  of  grain,  etc.,  renders  this  sx^ecies  of  care  impera- 
tive. The  use  of  sporting  and  hunting  dogs  is  also  more 
common  than  in  most  parts  of  the  United  States.  In  some 
countries  the  use  of  powerful  and  well-traineA  dogs  is  nec- 
essary as  a  protection  against  wolves,  and  against  foxes  in 
the  lambing  season. 

sooontrieft.  At  this  Exhibition  there  were  nearly  800  specimens  of 

the  canine  race  brought  together,  comprising  almost  every 
variety  that  is  to  be  found  in  the  different  parts  of  the 
world,  thus  presenting  a  great  many  different  types,  forms, 
and  colors  of  the  animal. 

Mostifc  The  Mastiff  was  represented  by  14  entries,  all  owned  in 

England  and  France.  They  were  of  various  colors — ^large 
and  powerful  animals,  unsocial,  brave,  and  faithful. 

Buu^iog.  Of  the  Bull-dog  there  were  30  animals  exhibited. 

:>jcwfounciiana.  The  Newfoundland  dog  was  not  represented  at  the  Ex- 
position, but  a  species  was  exhibited  from  the  southwestern 
coast  of  France  closely  resembling  them  in  size,  form,  and 
color. 

st  Bernard.  The  St.  Bernard  was  represented  by  six  animals — ^three 
bred  in  France,  two  in  England,  and  one  in  Switzerland. 
The  English-bred  ones  were  apparently  larger,  had  long, 
shaggy  hair,  with  a  very  bushy  tail,  while  the  French  and 
Swiss  representatives  were  of  smooth  coat.  All  were  large 
and  powerful  animals,  with  kind  dispositions. 

Tciriera.  There  were  many  of  the  Terrier  species.    Of  the  British 
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breeds,  the  Skye  Terrier  is  the  most  valuable.    He  is  of  ^^*- 
small  size,  with  long,  fine  hair,  piercing  black  eyes,  and 
very  active. 

One  specimen,  exhibited  bj'^  the  Prince  of  Wales,  was   Terrien. 
covered  with  steel-gray  hair,  from  0  to  8  inches  long,  over 
his  entire  body.    This  animal  seemed  to  be  the  highest  type 
of  the  breed,  from  the  fact  that  to  it  was  awarded  a  gold 
medal. 

The  English  Terrier  is  a  small  animal,  with  short  and 
smooth  hair,  usually  of  a  black-and-tan  color,  and  much 
used  for  unearthing  foxes  and  badgers  from  their  burrows. 

Of  Pointers,  Setters,   Retrievers,   Spaniels,   and  other  ^^Pointew,  set. 
sporting  dogs,  there  were  large  numbers,  comprising  all 
colors. 

The  Spaniel  may  be  called  a  native  of  both  sides  of  the    Spanids. 
Mediterranean  Sea,  as  the  earliest  history  finds  it  there. 

Of  the  Hound  species  there  were  numerous  representatives.  Hound* 
The  Greyhound  has  a  very  ancient  history  on  the  Eastern 
Continent,  and  in  form  differs  much  from  all  other  species 
of  dogs.  The  largest  variety  is  the  Scotch  Deerhound,  of 
which  one  specimen  exhibited  was  31  inches  high,  had  a 
length  of  head  13  inches,  body  82  inches,  with  an  extension 
of  tail  28  inches.  This  variety  is  scarce,  and  valued  very 
highly  for  hunting  large  game.  They  are  all  of  a  blue-gray 
color. 

The  finest  type  in  form,  and  said  to  be  of  the  greatest 
speed,  is  the  Algerian  Greyhound.  They  are  of  a  light- 
fawn  color,  and  highly  praised  in  their  native  country. 

The  smallest  species  of  the  Hound  is  the  Beagle.  They 
have  large  heads,  long  ears,  angular  bodies,  with  short  and 
very  crooked  legs. 

There  were  11  exhibits  of  the  Shepherd  species.    Those  of  shepherd  dog* 
France  were  quite  large  animals,  with  short  hair  and  mostly 
of  a  black-and-tan  color. 

The  Scotch  Collie,  very  highly  valued  in  their  own  coun- 
try, is  of  small  size,  with  long  and  fine  hair,  usually  black 
and  white,  with  tan  color  on  the  ears,  jaws,  and  legs.  This 
species  of  the  Shepherd-dog  is  very  quiet  in  his  actions  and 
easily  trained.  Those  on  exhibition  were  mostly  sold  at 
high  prices. 

There  was  a  large  number  of  the  Poodle  species,  mostly    Poodiea. 
owned  by  the  French,  ranging  from  a  medium-sized  animal 
down  to  a  pound  in  weight. 

Altogether,  the  Exhibition  was  a  fine  opportunity  for  the 
study  of  this  species  of  animals. 
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Horses  oOIvBGS* 

The  exhibition  of  horses  was  the  last  of  the  series,  and 
was  hehl  from  the  1st  to  the  10th  of  September.  In  the 
mean  time  the  stalls  occupied  by  the  cattle  were  rearrauged 
to  suit  the  purpose,  ami  all  the  other  pens  removed  from 
1,000 outritft.  the  ground.  There  were  over  1,0U0  specimens  of  the  i*ace, 
com])rising  repix\sentatives  of  nearly  every  type  known  at 
the  present  time.  I  shall  only  give  a  brief  notice  of  the 
most  noted  breeds  of  the  present  time  that  were  on  exhibi- 
tion. 
Tho  luofiiflra-     Of  the  form  and  nature  of  the  early  European  horse  but 

tion  of  the  Eu-  •^  ' 

roi»can  horeoH  by  vcrv  little  18  kiiowu.    The  luodem  speed-horse  of  that  coun- 

th<»  lutrtHltictioii         *  .  \i,,.  1 

i>f  the  Arab  au<i  tiT  scoins  to  havc  bceu  entirely  produced  by  the  mtroduc- 
tion  of  the  Arabian  and  Barb  from  the  East.  Under  the 
name  of  Arabian  horses  there  are  in  Europe  sevenil  varie- 
ties, but,  either  from  the  influence  of  climate  or  breeding  and 
raising,  they  dilfer  very  much  from  the  Asiatic  horse.  The 
most  valued  of  the  Arabian  horses  are  those  brought  from 
Persia  and  Syria,  but  they  are  to  be  found  in  all  Mussulman 
countries  of  Asia,  Africa,  and  Europe. 

The  Arabian.  The  Arabian,  so  widely  known,  aind  of  which  so  much 
has  been  written,  ha«,  as  it  will  appear,  bexiu  extensively 
used  in  the  improvement  of  the  lighter  horses  of  Europe. 
These  horses  are  rather  small  size,  seldom  exceeding  four- 
teen hands  in  height,  and  may  be  thus  described :  Head 
short,  very  wide  across  the  forehead ;  dished  face ;  muzzle 
fine;  under  jaw  bones  large  and  wide  apart;  the  eye  full 

charactoriHtic».  and  mild,  witli  a  rather  sleepy  expression  when  quiet,  but 
spiirkling  under  the  lexist  excitement;  the  ear  is  small, 
pointed,  and  sensitive ;  the  neck  only  moderately  arched  on 
top,  and  very  light  at  the  throat  latch ;  wind])ii)e  very  large 
and  prominent ;  shoulders  slanting  and  muscular;  withers 
thin,  and  on  some  of  the  animals  exhibited  a  little  low,  others 
full;  ribs  round;  the  back  is  straight;  the  hi[)s  narrow 
and  rounded  on  top;  the  croup  is  straight  and  thin  to  a 
fault ;  the  tail  set  on  too  high  for  our  i<lea  of  symmetry ;  the 
limbs  are  finely  fonned,  the  lower  paits  flat  and  sinewey, 
w-ith  almost  a  total  absence  of  tlesh;  pastern  joint  small, 
short,  and  straight ;  foot  small,  and  hoof  black  and  irony. 
They  niv  of  varied  colors,  an<l  weixj  represented  by  gray, 
bay,  and  black.    They  were  all  light  in  mane  and  tail  small, 

Tbo  Bjirb.  with  fiiic  liair.  The  Barb  horse  is  only  the  Arabian  siH^cies 
with  another  name.  They  have  the  same  form  in  neiirly 
every  i)articular,  but  it  is  thought  the  avemge  size  is  less 
than  the  iVsiatic  race,  and  not  so  enduring  on  long  journeys. 
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English  race-horse.  norses. 

This  horse,  which  is  probably  not  a  distinct  race  of  horses,       P«  English 
but  only  the  outgrowth  of  a  cross  between  the  horses  of  the 
East  and  the  native  horses  of  England,  has  had  his  gene- 
alogy so  often  written  that  it  is  not  worth  while  to  repeat 
it  here.  i 

The  blood  of  the  thoroughbred  predominates  in  the  beau-    Modification  of 
tifully  formed  sa<ldle-horse,  so  highly  prizexl  for  hunting,  by ^io  wo^of 
The  clumsy  horse,  used  in  former  times  to  draw  the  heavy  bred.      ^^^^ 
coaches,  has  been  remodeled  by  crossing  with  the  thorough- 
bred until  the  value  for  the  purpose  used  is  doubled,  and 
the  thoroughbreds  have  found  their  way  into  almost  every 
country  in  Europe,  where  their  introduction  has  likewise 
been  productive  in  improvement.    In  a  number  of  instances 
they  have  been  the  founders  of  what  may  be  classed  a  dis- 
tinct race  for  specific  purposes.    The  American  trotting    tiio  AmmiMiii 
horse,  in  the  hands  of  our  people,  has  won  a  world-wide 
reputation  for  speed,  yet  it  is  largely  but  a  dismembered 
branch  of  the  English  thoroughbred. 

Danish  horses.  Dnnish  howea. 

There  is  a  large,  coarse,  and  rough  race  of  draft-horses 
found  generally  in  SchleswigHolstein.  It  does  not  possess 
the  merits  of  a  good  draft-horse,  being  a  great  consumer  and 
a  loose-jointed  animal  throughout,  with  large,  flat  feet.  Not 
being  attractive  in  appearance,  and  i)ossessing  no  points  to 
recommend  them,  they  have  never  been  in  much  demand, 
and  consequently  have  not  spread  outside  of  where  they 
were  first  noticed. 

The  most  noted  of  the  Danish  horses  is  known  as  the  The  Jutland 
Jutland  race.  It  is  a  breed  of  long  standing,  without  any 
reliable  history.  All  that  is  known  of  its  early  history  is 
traditional.  No  stud-book  or  record  of  any  form  has  been 
kept,  yet  it  is  said  that  great  care  has  been  taken  to  breed 
them  pure. 

The  Jutland  horses  are  noted  for  their  fine  symmetry  of  Exn  iient  quai- 
form,  and  their  adaptability  for  draft,  speed,  and  saddle  pur- 
poses. They  are  models  of  perfection  of  what  we  style 
"horses  of  ail-work"  in  our  fair  catalogues.  They  are  usu- 
ally of  a  dark-bay  color,  with  black  mane  and  tail,  and 
average  in  weiglit  about  1,000  lbs. 

They  have  sufficient  size  and  strength  for  ordinary  draft    siw  and  Htyie. 
purposes,  have  the  style  and  speed  for  carriage  use,  and  are 
highly  prized  as  cavalry  horse«(.     As  a  horse  for  agricult- 
ural purposes,  it  would  be  very  valuable  in  our  country,  and. 


f 
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Horte*.  being  a  breed  of  long  standing,  would  closely  transmit  ita 

The  Jutland        i       i^i  t^*         •  •  tj.  i  •  •       •»      ± 

breed.  valaable  qualities  m  crossing.    Its  value  is  recognized  at 

home,  and  the^e  horses  command  the  highest  prices  of  any 
class  in  Denmark. 


\  Kusaian  horses.  BU88ian  hOTSeS, 

t 

'^  or'AsSftiobiooT     Throughout  the  vasi  empire  of  Eussia  the  horsess  have, 

\  without  doubt,  originally  come  from  Asiatic  sources,  but 

have  been  much  reduced  in  condition  by  hard  usage  and 
exposure  to  the  severity  of  the  climate.  During  the  last 
century  there  were  numerous  studs  established  by  the  rich 
land-owners,  where  they  bred  horses  with  the  intent  of  im- 
provement, with  varied  results,  by  importing  breeders  from 
England  and  other  countries.  However,  it  does  not  seem 
1  that  any  but  one  particular  type  of  a  race  was  thus  founded, 

j  That  which  has  become  one  of  the  historical  race^  of  the 

J  The  Orioff country  is  known  as  the  Orloff  trotters,  taking  the  name  oi 

{  in\m  their  founder,  Count  Orloff  Tchesmensky.    It  was  in  1778 

that  the  count  established  the  stud,  which  soon  became  cele* 
brated  on  account  of  the  animals  produced.  By  the  history 
of  this  stud  it  is  shown  that  very  close  inbreeding  was  fol- 
lowed for  successive  generations,  and  that  the  type  of  the 
race  became  very  uniform. 
The  Orloff  trot-     The  auimals  of  this  breed  owned  and  exhibited  at  Paris 

ters  exhibited  by 

the  Grand  Duke  by  the  Grand  Dukc  Nicholas  of  Russia  had  a  form  some- 
what resembling  the  English  thoroughbri'ds,  but  much  more 
;  that  of  the  American  trotter.    They  are  heavier  than  the 

English,  more  symmetrical  in  form,  and  have  a  longer  and 
Characteristics,  more  droopiug  rump.    The  limbs  are  shorter,  heavier,  and 
the  joints  larger,  but  indicative  of  great  power  and  dura- 
bility. 
The  Grand     Tlic  Grand  Dukc  Nicholas  of  Russia  has  a  remarkable 
Duke  8  stud.      fonducss  for  the  horse,  and  ho  is  to-day  one  of  the  largest 

breeders  in  Europe.    From  early  youth  he  had  a  great  de- 
sire to  establish  a  stud  on  a  grand  scale,  with  the  hope  ol 
improving  the  horses  of  his  country.    He  seems  to  have  fol- 
;  lowed  in  the  footsteps  of  other  leading  breeders  by  select- 

DcaiKn  and  ing  the  Oriental  blood  as  a  basis  to  build  from,  but  he  had  a 
teinof  breeding,  different  objcct  iu  vicw.    His  desire  was  to  combine  speed, 

durability ,  and  size,  not  exclusively  for  sporting  purposes, 
but  to  ])roduce  animals  that  would  generally  improve  the 
horses  of  his  country,  especially  for  the  cavalry  of  the  army. 
Both  the  oriental  horse  and  the  English  racer  were  objec- 
tionable in  size  for  the  purpose.  By  present  firom  the  Em- 
peror, in  1858,  he  became  the  owner  of  the  grounds  and 
buildings  of  the  stud,  then  owned  by  the  government,  ol 
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Tchcsraensky,  the  origiDal  home  of  the  Orloflf  trotters,    fortes. 
Since  that  time  his  progress  has  been  rapid,  and  now  the  **"*^ 

stud  contains  probably  the  finest  assortment  of  horses  to 
be  found  anywhere,  consisting  of  pure-blood  Arabians ;  E^^- e^Ji?^® b"*tho* 
glish  and  Arabian  crosses,  in  which  the  oriental  blood  pre-  Sf^*,^   ^^® 
dominates ;  saddle-horses  of  superior  form,  with  good  size, 
the  produce  of  a  system  of  crossing ;  and  the  Orloff  trot- 
ters as  bred  by  their  founder. 

The  enterprising  breeder  had  twenty-seven  animals  at 
this  Exliibition,  which  as  a  lot  was  one  of  the  most  attract- 
ive in  the  whole  show.  Each  of  the  different  varieties  that 
he  is  breeding  was  represented  by  beautiful  creatures.  One 
of  the  most  attractive  animals  in  his  exhibition  was  a  dark- 
brown  Barb  stallion,  imported  from  Barbary  in  1867.  This  warSna*'^^'*^ 
noble-looking  animal  was  over  16  hands  high,  finely  propor- 
tioned in  every  part,  with  the  style  of  a  war-horse,  which 
in  fact  he  is,  being  the  steed  that  carried  his  master  over 
the  Balkan  Mountains  in  the  recent  Bussian  and  Turkish 
war. 

Hungarian  horses.  borsea.^""*^^"" 

No  country  in  Europe,  in  proportion  to  it«  territorial  area,  ance  oTih^SSS^ 
raises  so  many  horses  as  Hungary.     Other  varieties  of  ^t«»«t. 
stock  are  much  neglected,  while  the  horse  seems  a  specialty 
with  the  inhabitants. 

The  large  number  of  horses  used  in  the  Austrian  army    CaTairy  homes, 
nearly  all  come  from  Hungary,  and  in  addition  to  this  they 
export  from  30,(H)0  to  40,000  each  year  to  other  parts  of     ^^}^^^^^ 

^^  over  if'|UUU. 

Europe.    For  cavalry  purposes  the  Hungarian  horse  ranks 
highest  of  any  in  Europe.    The  horse  interests  are  aided 
by  the  government,  which  has  established  four  studs,  each 
supplied  with  1,000  stallions,  that  are  distributed  through  n^enJutSSr™* 
the  country  during  the  breeding  season,  and  the  raisers 
have  the  use  of  them  at  a  small  cost.    !N'o  inferior  male 
animal  is  allowed  to  reproduce.     By  this  care  the  great 
majority  of  horses  raised  are  superior  animals,  and  the 
raisers  realize  good  prices.    For  a  succession  of  years  the 
average  price  of  horses  exported  was  from  $125  to  $140.^^„^jj,f^JJJrtlS 
There  were  56  horses  exhibited  from  Hungary,  under  the  ^«»«»- 
direction  of  the  government,  from  different  departments, 
so  as  to  more  generally  represent  the  horses  of  the  whole 
country,  with  the  intention  of  thus  increasing  by  advertis- 
ing their  already  large  export  in  this  class  of  stock. 

At  the  commencement  of  the  present  century  horses  of  to^SSmTi  ^Sin^ 
Hungary  had  no  special  claims  to  merit,  but  under  thefi»«    comTncnce. 

o     */  Mr  7  ment  of  tho  cen- 

guidance  of  the  Minister  of  Agriculture  the  blood  of  the  tary- 
Arabian  and  English  thoroughbred  has  been  at  different 
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nmr»€t.  periods  introduced,  and  now  so  generally  infased  through- 

out the  country  that  the  horses  have  assumed  a  very  fair 

Hongarian.      avcrago  type,  which  is,  however,  rather  below  the  standard 
size  of  a  good  saddle-horse. 
diSuioraee^^^     '^^^  breeding  of  heavy  horses  for  draft  use  has  never  had 

much  attention  in  Hungary.  Much  of  the  labor  in  agri- 
culture is  done  by  cattle.  In  some  parts  of  the  country  the 
horses  are  very  large,  and  of.  late  years  are  attracting  at- 
tention for  heavy  work. 

iieminh  draft-  Flemish  draft  hor8€8. 

horse.  •' 

The  heavy  draft-horse  was  first  found  in  !N'orthwestern 

Europe,  records  showing  tbat  a  race  of  large  black  liorftes 

existed  there  at  an  early  period  of  history*.     They  were 

well  known  to  the  Romans,  who  procured  the  most  powca*- 

Beigk  oivairv  f 111  horscs  for  tbcir  cavalrv  from  Belgic  Gaul.     On  the 

horst'S     of     the  ^  " 

Roman  array,      coasts  of  thc  North  Sea  the  descendants  of  these  horses 

are  yet  found,  but  evidently  much  changed  from  the  former 
type,  if  ever  they  were  serviceable  for  cavalry  purposes. 

We  find  them  mostly  in  Belgium,  where  they  .ire  classed 
by  different  names  from  the  districts  where  raised,  but  they 
are  really  the  same  horse. 
Horses  of     The  Hainaut  and  Brabant  horses  are  materially  the  same 

ban?*"  ""*  in  form,  but  those  found  in  Belgian  Flanders  are  the  real 
giants  of  the  race.  They  attain  the  highest  size  and  the 
greatest  dimensions,  usually  about  17  hands  high. 

They  are  slow  in  gait  and  effeminate  in  tempeninient. 
This  race  at  present  seems  to  be  but  little  removed  from 

charjicteristics.  tlic  tyi)e  attributed  to  the  primitive  race  of  Friesland.  The 
other  classes  of  this  race  seemed  to  be  much  improved,  but 
the  lot  on  exhibition,  which  was  numerous,  did  not  show 
equal  improvement  with  other  races  of  tlraft-horses  which 
history  traces  to  the  same  origin.  That  a  horse  can  be 
large  and  yet  have  the  style  and  finish  of  an  attractive 
animal  was  well  shown  by  the  other  breeds  in  stalls  by 
their  side. 
Lincolnshire  Lincolnshire  carthorse, 

cart-horse. 

The  modern  history  of  England  finds  the  same  large  race 
of  black  horses  there  that  wa«  on  the  Continent,  from  whence 
Origin.  tlicy  wcrc  doubtlc^s  derived.    Their  forms  as  described  then 

are  much  the  same  as  the  Flemish  horse  now. 

The  first  regular  attem]>t  to  improve  them  was  maile  dur- 
ing the  last  century  by  the  Earl  of  Huntingdon,  who  ini- 
portetl  several  Dutch  coach-stallions,  but  of  the  results  of 
this  cross  nothing  is  said.    Many  years  afterwards  Robert 
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Bakewell  iinportx.»d  several  mares  from  Holland  and  crossed    ^^^rtei. 

tlicm  with  tlie  native  stallions,  and  by  pursuing  a  careful carthS^."*  "^ 

system  of  selecting  and  crossing  made  much  improvement 

in  the  form  of  the  original  horse.    Since  that  time  there  has 

been  continued  improvement,  until  now  the  great  English 

draft-horse  is  classed  as  a  breed.    At  the  present  time  they    • 

are  crossing  with  the  Scotch  Clvdesdale,  and  the  animals  ^S^«^5Y*^** 

*^  •  '  the  (Uvdeadaleii. 

exhibited  seem  to  bear  proof  of  this  in  the  fact  that  the^black 
color,  which  distinguished  the  English  draft  horse  in  the 
fore  part  of  this  century,  has  been  bred  out,  and  now  bright 
bay  and  brown  bay  are  the  colors  of  those  exhibited.  There 
are  also  numerous  teams  of  dapple  graj^  to  be  seen  of  this 
breed. 

These  horses  have  the  appearance  of  being  herculean  in  8^^^™^°ftJ^i'  °"* 
strength,  and  they  are  not  without  that  symmetry  of  form 
which  makes  them  attractive  to  the  eye.  Two  of  these  pow- 
erful  horses  attracted  much  attention.  Carlton  Tom,  bred 
by  Mr.  Rigby,  of  Carlton  Grange,  England,  a  dark  bay,  three 
years  old,  was  17  hands  high  and  weighed  2,200  lbs.  He ^^^^J]*** ****** 
was  a  representative  type  of  the  others  exhibited. 

These  horses  have  great  strength,  but  are  unusually  slow    Gait  and  nam. 
in  gait.    They  are  in  demand,  and  bring  good  i)rices  for  the 
heavy  drays  in  the  cities.    Of  this  breed  comes  what  are 
termed  the  brewers'  horses  in  London,  which  are  said  to  be 
the  largest  horses  in  the  w^orld. 

SuffolJc  Punch.  Sutfblk Pumli. 

The  Suffolk  Punch  is  the  draft-horse  of  the  midland  coun- 
ties of  England.   Their  origin  is  unknown,  but  some  writers 
claim  them  to  be  descendants  of  the  ancient  Norman  race.    Dew^nt. 
It  is  evident  that  they  have  beeji  bred  in  a  different  line, 
with  a  view  of  combining  more  strength  and  action.    In  size 
they  are  less  than  the  cart-horse  just  described,  and  have 
more  muscle.    The  limbs  are  shorter  and  liner,  without  the  characteriBtirs. 
long  hair.    For  general  use  or  work  they  are  preferable  to 
the  great  dray-horse,  and  are  called  the  agricultural  horse 
of  the  country.    They  show  a  more  defined  type  of  breed 
than  the  other,  being  neajl^'  all  a  chestnut-sorrel  in  color,    coior. 
with  silver  mane  and  tail.    They  have  an  excellent  reputa-    Rcputatitin. 
tion  of  being  true  pullers. 

The  animals  of  this  race  on  exhibition  were  more  in  ac-  Admirable typt- 
cordance  with  our  ideas  of  the  kind  of  draft-horses  needed 
in  our  country  than  all  others.    In  weight  they  were  from 
1,500  to  1,700  lbs.,  and  undoubtedly  have  more  action  and  recoraS?2cM^°" 
durability  than  the  others.    Their  feet  are  of  medium  size, 
hoof  solid  and  arched  in  the  bottom.    In  walking  they  have 
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Horte*.  ^  loQg  2knd  Quick  Rtep— a  swinging  txot,  that  saves  the  mas- 

Suffolk  Punch,     i  «  .  v        *        u 

cles  of  the  shoulders. 

The  Suffolk  Punch  derives  his  name  from  the  coonty  of 
Suffolk,  where  history  first  finds  him,  and  his  surname  from 
his  square,  compact  form  of  body.  The  breeders  of  tbiB 
race  are  iiroposing  to  call  them  ^^  agricultural  horses,"  but 
undoubtedly  their  original  name  will  follow  them. 

cievviand  Bay.  Cleveland  Bay, 

This  is  a  name  given  to  a  class  of  horses  first  noticed  in 

Yorkshire,  England,  the  name  being  taken  from  the  district 

of  Cleveland.    The  prevailing  color  is  a  bright  bay.    In 

the  latter  part  of  the  last  century  the  district  became 

The  typical  kuowu  for  produciug  a  heavy  horse  suitable  for  coach  and 

carriage  one.    ^j^^j^^py  purposcs.    They  are  the  produce  of  a  cross  between 

the  race-horse  and  the  large  native  horses  of  the  country, 
and  are  so  well  defined  in  type  as  to  justify  the  classing  of 
them  as  a  breed.  But  their  history  shows  that  the  breed 
has  been  subject  to  changes  in  form  to  suit  the  times. 
Traveling  by  steam  has  done  away  with  the  old-fhshioned 
coach,  and  the  improvement  of  public  roads  has  reduced  in 
size  the  cumbersome  carriage  used  in  those  days;  conse- 
Reduction  of  qucntly,  thcsc  horses  have  been  reduced  in  bulk  by  a  further 
of  speed.   *^'*****  iuf  usiou  of  the  blood  of  the  thoroughbred  horse  to  conform 

to  the  wants  of  the  times. 

Those  on  exhibition  were  very  symmetrical  in  form,  tlie 

limbs  lengthy  and  fine.    They  were  classed  in  the  catalogue 

vninabio  sad-  as  horscs  for  the  saddle — no  doubt  the  most  fitting  place — 

dlv  Qnd   cavalrv 

horse.  and  their  value  for  cavalry  purposes  is  beyond  question. 

The  demand  for  them  at  home  and  on  the  Continent  for 
that  purpose  makes  the  breeding  of  them  profitable. 

Clydesdales.  Clydesdale  horse. 

This  race  of  heavy  draft-horses  takes  its  name  from  the 
river  Clyde  in  Scotland.  The  Clydesdales  have  doubtless 
a  similar  origin  to  that  of  the  English  cart-horse,  and  even 
now  there  is  a  resemblance  between  the  two  breeds.  The 
Scotch  have  a  tradition  that  during  the  twelfth  century  one 
Origin.  hundred  choice  stallions  were  imported  from  Flanders,  Hie 

same  source  from  which  the  progenitors  of  the  Lincolnshire 
cart-horse  were  derived. 
Comparison     jt  ig  evident  there  has  been  a  different  object  pursued  in 

of    purposes    of  o  mt 

the  ijret^iers  of  fhc  breeding  of  the  Scotch  horse.    The  English  breeders  of 

Scotch  and  £ng-  " 

Hsh  hones.  the  dray-horsc  seem  to  have  had  in  view  the  aim  of  produc- 
ing immense  size  and  strength,  combined  with  slow  action. 
The  Scotch,  on  the  other  hand,  have  as  their  object  size, 
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strength,  and  quick  movement,  which  they  have  succeeded   ^o^'^s. 
in  establishing  in  the  breed.    This  result  has  given  them  a      ^ 
superiority  that  renders  them  more  desirable  for  many  por- 
poses,  and  therefore  more  valuable  than  the  English  cart- 
horse.   At  the  present  tkne  the  English  breeders  find  the 
Scotch  horse  in  better  demand  than  their  slower  animal,.  Their saperior- 

'  itv  to   the    Lin 

being  but  a  trifle  less  in  size  or  strength.  Their  greater  c^iushire. 
speed  was  well  displayed,  as  they  were  moved  at  rapid  gait 
while  being  examined  by  the  jury.  They  have  a  reputation, 
like  the  Suftblk  Punch,  of  being  very  true  and  steady  pull- 
ers. Their  general  color  is  bright  bay,  though  gray  and  cbanMsterand 
brown  are  often  seen  among  them.  Their  peculiar  marks 
are  a  white  strix)e  in  the  face  and  white  hind  feet,  often  ex- 
tending up  nearly  to  the  hock. 

The  Clydesdales  exhibited  by  Lawrence  Drew,  near  Ham-  Lawrence  Drew, 
ilton,  Scotland,  were  very  fine  specimens  of  the  race  and 
showed  much  uniformity  of  type.  As  a  group  they  at- 
tracted much  attention,  and  were  awarded  the  highest  pre- 
mium given  to  foreign  draft-horses.  That  they  command 
high  prices  at  home  is  evident. 

At  a  public  sale  of  Lawrence  Drew,  held  at  his  home  on  Pnceareaiiaeu. 
the  9th  of  last  April,  we  noticed  that  two-year  old  stallions 
brought,  respectively,  $975,  $1,050,  $1,500,  and  $2,400.  The 
last-priced  animal  had  a  grand  action  and  fine  style,  which 
at  once  stamped  him  as  a  Clydesdale  of  the  very  highest 
order.  Action  and  style  indicate  the  distinctive  difference 
between  ttie  Clydesdale  and  the  Lincolnshire. 

French  horses,  viviuu uorsea. 

.  The  condition  of  the  horse  in  France  at  the  present  time 
is  very  much  the  same  as  it  is  in  the  United  States ;  but  a 
small  percentage  of  their  or  our  animals  are  of  any  well-de-    Fexr  exhibited 
fined  strain  or  stock.    Of  the  776  specimens  in  the  stalls  at  breefi  ^ 
the  Esplanades  de^  Invalides,  it  was  surprising  how  fe^ 
were  classed  as  belonging  to  any  partteuJar  breed. 

Normans.  NonusmR. 

Normandy  is  the  great  horse-raising  portion  of  France. 

The  original  stock  is  supposed  to  be  of  the  Grermanic  race,    origin. 
introduced  by  the   Northmen   invaders,  which  has  been 
modified  by  importations  from  England-    Many  of  the  Nor- 
mandy horses  on  exhibition  were  classed  as  "  Anglo-Nor- 
man." 

Prof.  Andr6  Sanson,  a  writer  on  this  subject,  refers  to  the  g^xu,^^*  ^°^^ 
mongrel  character  of  the  Norman  horses  as  a^body,  and 
complains  that  ill-matching  and  ignorant  crossing  have  sub- 
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uoTM.  Btituted  a  race  of  half-bloods  in  the  place  of  the  old  race, 

Norman  breed.  ^^^^^^^^^^^  ^^  ^j^^  g^m^  ^^^^  ^a^  ^^  faithfol  descriptioD  of 

the  old  race  is  extant.  He  refers  to  the  fact  that  the  ^^oper- 
Prof,  santton  atiou  of  crossiug,  always  difficult  to  execute,  especially  in 
hor»o/^  ^  the  horse,  does  not  often  produce  the  fusion  of  character 
sought  to  be  realized.  Thus,  sometimes  will  be  seen  in  the 
same  horse  the  fore  quarters  of  the  ancient  !N'orman  and  the 
hind  quarters  of  the  English,  and  vice  versa.'^  He  adds  that 
*'  out  of  every  hundred  bom  not  more  than  25  i>er  cent. 
become  good  horses.'' 

This  writer  may  represent  the  condition  of  these  horses 

in  their  native   districts,  but  it  would  not  apply  to  the 

horses  on  exhibition.    Here  they  denoted  varied  origin,  but 

Good  style  and  they  must  havc  been  selected  from  the  25  per  cent,  of  good 

h^roea  exhibited,  ones,  for  they  werc  generally  of  medium  size,  weighing 

from  1,000  to  1,200  lbs.,  with  fine  style  and  action.     They 
would  be  classed  with  us,  as  they  were  at  home,  "  horses  for 
general  purposes,"  many  of  which  make  fine  carriage-horses, 
others  for  light-draft  use. 
Uses  for  cab     From  amoiig  them  come  the  horses  used  in  the  cabs  of 

aiid  cavidrv  nor* 

ponea.  Paiis,  and  a  large  portion  of  the  cavalry  horses.    If  the 

English  thoroughbred  and  Arabian  crosses  have  injured  the 
form,  it  certainly  has  given  them  physical  endurance,  for  the 
cab-horses  of  Paris  are  driven  at  a  rapid  gait  for  long  trips 
over  the  solid  streets,  and,  as  a  lot,  they  look  better  than 
that  class  of  horses  in  other  cities. 
Percheron.  From  the  southcm  part  of  Normandy  come  the  Percheron 

liorses,  taking  their  name  from  le  Perche,  a  part  of  the  old 
province  of  Maine,  now  included  in  the  departments  of  Ome^ 
Eure-et-Loir^  and  Eure,    What  is  now  called  the  Percheron 
A  name  giveu  Normau  draft  horse  in  our  country  is  an  assumed  name 

by  American  im-  .    «      *  .  ^     i   «  <• . «.  .  .        /•  ^-r 

portera.  ou  our  part  for  horses  imi)orted  from  dinerent  parts  of  Nor- 

mandy.   Much  has  been  written  about  them  in  our  agricult- 
ural journals,  mostly  by  interested  parties,  to  prove  their 
purity  of  blood  and  ancient  origin.    Some  contend  that  they 
are  strongly  Arabian  in  blood,  but  the  only  resemblance  that 
Discaaaion  oa  cau  possibly  favor  that  supposition  is  the  predominance  of 
ongm.    ^^^^  color  iu  the  two  races.    Others  go  back  and  claim  them 
as  descendants  of  the  ancient  Norman  war-horse,  but  the  fiEMSt 
is,  they  are,  like  the  different  races  of  cattle  found  in  France, 
without  known  origin,  and  the  genealogy  of  an  American 
Indian  is  as  well  ascertained  as  theirs.    There  is  not  now  in 
NoweUdef^ed  Fraucc  auy  race  of  draft-horses  classed  under  the  name  of 
cheron  race  ofNonuau.    The  tmc  Pcrcherou  horse,  as  I  saw  him  in  the 
**'**^**  streets  of  Paris  and  on  exhibition,  is  about  16  hands  high, 

weighing  from  1,300  to  1,500  lbs.  (mostly  the  former  weight). 
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with  i\  short  head,  broad  face,  and  a  submissive  eye,  denot-    Gorges. 
iiig  more  patience  than  ambition.    The  nostrils  and  lips  are      ®™*^*- 
thick  and  unanimated,  which  are  in  unison  with  the  ex- 
pression of  the  eye.    The  neck  is  thick  and  short,  .withers 
extending  well  back  on  a  sloping  shoulder ;  back  low,  but 
very  short  between  the  withers  and  loins,  which  are  wide   Chainjcteristics 
and  elevated  above  the  line  of  the  backbone.    The  rump  is 
short  and  rounded.    The  limbs  are  well  proportioned  for  a 
good  rate  of  speed  combined  with  strength,  but  are  nearly 
free  of  long  hair  on  the  after  part  of  the  lower  limbs  ^  this 
latter  is,  however,  the  result  of  careful  clipping. 

It  is  estimated  that  there  are  10,000  of  these  horses  used    uted  in  PhtIb. 
in  the  city  of  Paris  on  omnibuses,  street-cars,  etc.,  and  their 
fine  appearance  during  hard  service  bears  undeniable  proof 
of  their  value. 

Boulonnais  draft-horse,  Boniommis. 

This  large  and  valuable  race  of  draft-horses  made  its  first 
historical  mark  in  the  vicinity  of  Boulogne. 

The  Boulonnais  horse  has  a  large  body,  thick  neck,  and  jjorJ?®*^  ^"^ 
powerful  limbs.    Tliere  is  no  uniformity  in  the  color.    His 
constitution  is  excellent,  and  this  breed  furnishes  the  larger 
proportion  of  the  horses  used  in  Paris  for  heavy  hauling. 

Breton  horse,  Breton 

The  old  Brittany  race,  which  has  such  a  long  history,  has 
become  so  mixed  by  crossing  with  the  English  horses  that 
the  former  race  is  almost  lost,  and  that  country  now  has  a 
reputation  for  producing  good  saddle-horses  only. 

Limousin  horse,  Limoasin. 

In  that  part  of  France  formerly  the  old  province  of 
Limousin  there  is  a  race  under  that  name,  which  was  for- 
merly much  noted  for  its  oriental- style  and  endurance,  and 
history  claims  that  when  Charles  Martel  defeated  the  Sara-  Traditional 
cens  on  the  plains  of  Vouill6,  near  Poitiers,  they  fled  leav-  °*^^° 
iug  a  large  number  of  their  Arabian  horses  in  the  hands  of 
the  victors.  What  reliance  can  be  placed  on  this  tradition 
each  person  may  determine  for  himself. 

For  the  purpose  of  improving  the  horses  of  the  Limousin,     The  estabuah- 
the  French  Government  established  the  celebrated  stud  of  pt^onr  stud  in 
Pampadour,  and  introduced  the  pure  Arabian,  Anglo- Ara-    ^^"^^ 
bian,  and  English  race-horse  blood,  until  the  horses  pro- 
duced have  much  of  the  oriental  type,  but  still  retain  most 
of  the  good  qualities  found  in  the  native  stock. 

I  have  mentioned  the  leading  strains  of  horses  as  exhib- 
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norget.  ited,  all  of  which,  with  the  exception  of  the  Arab,  have  but 

recent  origiu  as  breeds  and  are  the  results  produced  by 
selectiug  and  crossing.  Much  has  been  done  in  the  past  to 
establish  a  certain  line  of  breeding,  to  concentrate  the  blood 
of  different  types  in  the  same  species  of  animals,  so  as  to 
produce  a  race  that  will  transmit  in  reproduction  a  new 
Gt^neraiform.    This  is  a  difficult  task  to  accomplish,  and  the  proxi- 

rcinarka   on  the  .  ,  7.        ,         .  :m     •% 

nin  and   eflect  mate  succcss  IS  the  Tcsult  ot  ycars  01  selecting,  attended 
bm  dinp.  with  luaDy  disappoiutmeuts  and  failures.    It  is  evident  that 

all  the  noted  speed  and  valuable  driving  horses  owe  much 
to  the  infusion  of  the  blood  of  the  Asiatic  horse,  while  we 
owe  to  the  large  horse  of  Flanders,  or  its  vicinity,  the  modi- 
fication of  the  various  native  races  which  now  appear  as 
breeds  of  draft-horses.    The  breeding  to  successftdly  estab- 
lish a  distinct  color  in  the  coat  of  any  of  our  domestic  ani- 
mals is  much  more  easily  done  than  to  produce  a  definite 
and  established  form. 
K<^«uit  in      The  infiuence  of  climate,  soil,  and  the  manner  of  keeping 
male,  soil'  and  are  all  iiiflueuces  that  affect  the  result.     All  improved 
^  *'*"'*'  breeds  of  domestic  animals  are  variations  from  a  normal 

condition,  and  have  a  constant  tendency  to  revert  to  prim- 
itive conditious. 
oiirenorHin     ()ue  of  the  greatest  errors  that  the  agnculturists  of  our 

tivrrlooKin;;    the  *^  *^ 

•ff«  ct  of  environ-  coiintrv  labor  under  in  their  stock-growing  results  fVom 
inisuiulerstauding  or  inattention  to  this  fact,  the  reposing 
of  all  confidence  in  the  nice  or  bre^^d  and  but  little  in  the 
subseciuent  care.    This  neglect  is  siu:e  to  produce  disap- 
pointment in  the  end,  and  too  often  the  stock  itj^lf  is 
chargeil  with  the  failure  instead  of  the  breeder. 
K«  asou  of  EnK      Nowhcic  iu  EuroiJC  is  the  glowing  of  live  stock  conducted 
on  such  fixed  i)iiuciples  as  in  England,  and  no  other  coiin- 
tiy  has  met  with  so  great  Kuccess.    The  various  agricultural 
districts  have  sought  to  i)roduce  the  hreals  of  sto^k  best 
suited  to  the  character  and  quality  of  the  land  embraced  in 
Adnpiatiouofthe  givcu  icglou,  as,  for  instance,  the  giowth  of  Leicester 
a  ««  j^^j^i  Lincoln  sheep  in  the  fiat  and  rich  pasture  counties, 
and  the  Southdown  and  Hampshire  Downs  on  the  sliort  and 
sw^t  herbage  of  the  ch.nlk,v  downs  of  the  south  of  England. 
In  all  cases  the  native*  stock  of  the  country  has  been  lUJed 
inijirov,  nwuts  as  a  basis  upon  which  to  build  up  by  selection,  or  importing 

on    the    Iwsia  of  t   ^    •    ^  i        4.      i  1      •       1    ^  ^ 

the  native  atock.  troiu  other  distrjcts  sucu  stock  as  was  desired  to  produce 

the  result  in  view. 

The  practice  does  not  so  generally  prevjiil  on  the  Conti- 
nent Thus,  Holland  liad  for  centuries,  probably,  the  ^ome 
class  of  dairy  cattle,  and  FrauQe  has  a  number  of  distinct 
races,  ea(*.h  of  which  has  been  bred  to  a  remarkable  uni- 


nu 
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jntial  qualities,  as  I  have  had,,^^*»';""^'"""i 

^  '  ity  in   form   in*! 

ce  to  the  cattle  of  that  coun-  «""r  "/  Fri  ncu 


formity  in  form,  color,  and  essential  ^ ^.,,  •«, , ..   .    ^  _,  .„ , 

*'  '  '  17  ity  in   form   ina 

occasion  to  remark  in  reference  to  the  cattle  of  that  coim-«""r  "/.^nncu 

And  Dutch  brciMiH 

try.    How  long  many  of  the^e  breeds  have  been  in  assom-  «f  <^^attu-. 
ing  their  jiresent  uniform  tj-pe  vre  have  no  history  to  inform 
us,  either  }i;5  to  time  or  methods  pursued,  but  they  are 
doubtless  the  result  of  care  in  selecting  and  mating  for  a 
s[>ecific  object  in  view. 

The  equine  species  on  the  continent  of  Europe  have  until       Attempts  to 
recently  been  very  much  mixed  in  breeding,  but  at  theoBUndaSi'*' 
present  time  there  is  a  general  effort  to  centralize  on  dis- 
tinct classes  and  breed  to  a  standard.    At  the  Exposition 
they  were  divided  into  three  classes,  viz,  speed  or  horses 
of  luxury,  saddle-horses,  and  draft-horses. 

The  amount  of  prizes  offered  was  $30,000.    Only  experts     PHzes  oftvrea 
were  allowed  to  act  as  jurors,  and  their  awards  seemed  to S»n!lH.*'*^*^'^  "* 
give  more  satisfaction  than  is  usual  in  such  tests  of  animal 
merit. 

There  can  be  no  doubt  that  the  results  of  this  Exhibition 
will  have  a  material  influence  on  the  future  breeding  of 
horses  in  Europe,  and  it  should  have  its  influence  in  this         Kaiia<y  of 
country  on  the  masses  of  stock-raisers  by  convincing  them  chalrJJl°f#»»nitH'**^ 
of  the  fallacy  of  bree<ling  for  chance  results.    It  is  true  we 
have  well-established  breeders  of  all  classes  of  stock,  but 
how  few  of  the  many  have  fixed  principles.    But  very  few 
of  those  who  attempt  to  make  improvement  by  selecting 
a  nd  crossing  succeed  in  arriving  at  anything  that  is  perma- 
nent, on  account  of  the  want  of  patience  and  i)erseverance        syst^^matir 
in  the  one  direction.    It  is  a  difficult  task  under  the  most veraiic*-*n< ohm 
favorable  circumstances.    One,  two,  or  three  crosses  are'^ 
tried  in  a  certain  direction   with  partial  success,  when, 
instead  of  continuing  on,  some  new  project  presents  itself, 
and  a  new  cross  is  attempted  and  all  is  lost. 

The  breeding  of  Hve  stock  is  a  science  or  profession  that 
requires  study  and  exi)erience,  and  Ciuinot  be  outlined  in  an 
essay.    When  our  agriculturists  and  stock-raisers  study  the   Proepectivt;  im- 

.<■  j^-  ±.  •  i_»j  '      YTi      provemeut  in  the 

principles  and  act  m  concert,  as  is  now  being  done  in  Eu-  trnitf^  st^ites. 
rope,  the  stock  interest  in  our  country  will  appreciate  in 
value  and  become  a  much  greater  source  of  revenue  to  our 
peopiiB. 

In  concluding  the  report  of  my  observations  at  the  Exhi-      Aoknowinig. 
bition  I  desire  to  say  that  I  was  everywhere  kindly  received  "''° 
by  the  officials  and  exhibitors,  every  opportunity  being 
aiibrded  me  to  gain  the  information  that  I  desired. 

SAMUEL  DYSART, 

Additional  Commissioner, 
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(Extract  from  the  Official  ClaMiflcation.J 

NINTH  GROUP.— HORTICULTUBB. 

CLASS  85.— CONSERVATORIES  AND  HORTICULTURAL  APPARATUS. 

Gardener^,  noTBerymen^B,  and  horticnltonsts'  tools. 
Apparatus  for  watering  and  keeping  tnrf  in  order,  etc. 

Large  conservatories  and  apparatus  appertaining  thereto.     Room  and  window  cen- 
se rvatoriea. 
Aquarfuius  for  aquatio  plants. 
Fountains  and  other  means  for  ornamenting  gardens. 

CLASS  86.— FLOWERS  AND  ORNAMENTAL  PLANTS. 

Species  of  plants  and  examples  of  culture  exhibiting  the  characteristic  types  of  the  « 
gardens  and  dwellings  of  each  country. 

CLASS  87.— VEGETABLES. 

Species  of  plants  and  examples  of  culture  exhibiting  the  characteristic  tyx>e8  of  the 
kitchen  gardens  of  each  country. 

CLASS  88. -FRUIT  AND  FRUIT  TREES. 

Species  of  plants  and  specimens  of  products  exhibiting  the  characteristic  types  of 
the  orchards  of  each  country. 

CLASS  89.— SEEDS  AND  SAPLINGS  OF  FOREST  TREES. 

Species  of  plants  and  specimens  of  products  illustrating  the  processes  followed  in 
each  country  for  planting  forests. 

CLASS  90.— PLANTS  FOR  CONSERVATORIES. 

Illustrations  of  the  mode  of  culture  adopted  in  various  countries,  with  a  view  either 
to  pleasure  or  to  utility. 
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REPORT  ON  HORTICULTURE. 


Arriving  in  the  city  of  Paris  on  the  30th  of  April,  the  day    A«rf«uni«nt  to 
before  the  formal  opening  of  the  Universal  Exposition  of  "^^ 
1878, 1  wa.s  instructed  by  the  Commisioner-General  to  take 
observations  and  report  ui)on  the  subject  of  Horticulture  as 
i-epresented  in  the  Exposition  in  Group  IX. 

No  exhibitions  of  plants,  trees,  or  fruit  were  made  by  citi-  ^      ^  *^J^*?>*<* 

'  ^  *^  from  the  United 

zens  of  the  United  States  in  this  group,  and  only  two  were  stat«e. 
offered.    The  first,  specimen  plants  of  a  new  variety  of 
strawberry  named  "  Forest  Rose,"  by  Leo  Weltz,  of  Wil-  j^nte  *"*^***'^ 
mington,  Ohio,  were  injured  by  being  wet  with  sea- water 
on  the  ocean  voyage,  and  entirely  lost  by  neglect  after  their 
'  arrival  upon  the  Exposition  grounds. 

The  other  was  a  choice  collection  of  American  grape-vines,    Grape-viiics. 
sent  by  Bush  &  Son,  and  Meissner,  of  Bushberg,  Mo.    These 
vine«  were  received  in  excellent  condition,  but  were  not 
allowed  to  be  placed  upon  exhibition  or  planted  within  the 
Exposition  grounds,  from  fear  that  they  might  be  infested 
with  the  Phylloxera  vastutrixj  and  they  were  destroj^ed,  by      De«tro.vwi  i>y 
peremptory  orders  from  the  French  authorities,  before  my  ??iSi;h^aSthori^ 
arrival.    I  was  informed  Ti)y  Dr.  McMurtrie  that  these  vines  the  Ph^v^ii'a!'^ 
were  apparently  healthy,  and  that  the  Commissioner-General 
had  protested  against  their  destruction,  and  requested  that 
tliey  should  be  examined  by  a  French  expert  to  ascertain 
their  true  condition.    This  was  refused,  and  nothing  short  of 
the  immediate  destruction  of  the  whole  collection  would  be 
accepted,  and  they  were  accordingly  burned.    This  action 
of  the  French  officials  seemed  unjust  and  inconsistent,  in 
view  of  the  fact  that  American  grape-vines  and  cuttings    Great  imporu 

_  ,  .  A     t  '    ^     ^r     '  A.       V,         'IT  '^i-'     ^\^     tioD  of  AiiiHrican 

have  been  imported  into  their  country  by  millions,  within  the  i^rapo-vinee  and 
past  five  years,  and  that  vine-growers  in  some  of  their  most  ^'"^  "'^^ 
importiint  wine  growing  districts  are  largely  planting  these 
American  vines  as  their  only  remedy  against  the  Phylloxera^ 
which  is  devastating  their  vineyards  by  killing  their  native 
varieties. 

I  afterward  learned  that  the  Phylloxera  had  not  yet  been  Qnwt  ue 

observed  in  the  immediate  vicinity  of  the  city  of  Paris,  yards  in  south 
although  in  the  southern  portion  of  France,  bordering  upon  the  Phyiu^a.  ^ 
the  Mediterranean  and  upon  both  sides  of  the  river  Eh6ne, 
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^j^^^ljg^^^ thousands  of  acres  of  vineyards  have  been  destroyed.     M. 

of *Freuch"?i^  Gaston  Bazille,  of  the  Society  of  Agricaltorists  of  France, 

gwde    by    the  in  au  addrcss  before  the  society,  in  the  city  of  Pari8|  on  the 

14th  of  June,  1878,  stated  that  28  departments  of  France 
were  more  or  less  invaded  by  the  PhyUoxtra^  and  that 
288,000  hectares  (711,648  acres)  of  vines  were  completely 
destroyed,  as  shown  by  official  returns  for  the  last  year. 
Since  that  time  the  area  had  considerably  increased,  and 
the  insect  pursues  his  march  with  resistless  and  dishearten- 
Bateof  incmMe  ing  regularity.    In  the  department  of  H^rault  the  advance 

Swa.*  evae       .^^  evcry  year,  from  12  to  15  kilometers  (7  to  10  miles)  from 

east  to  west. 
Experimento     It  is  iu  this  rcgiou  that  American  vines  are  being  planted, 

vtoee.  '^^®^**"  both  for  experimental  vineyards  and  for  stocks  upon  which 

to  graft  the  French  varieties  of  grapes,  in  the  belief  that 
the  roots  of  many  American  vaneties  have  the  ability  to 
resist  successfully  the  attacks  of  the  PhyUaxera. 

f  the*  **Md«oS     "^^  ^*y  before  the  opening  of  the  Exposition,  the  portion 
tfie  day  of  open-  of  the  grouuds  betwecu  the  Trocad^ro  Palace  and  the  main 

Exposition  building  were  in  a  very  unfinished  and  incom- 
plete condition  on  both  sides  of  the  river  Seine.  Large  8x>aces 
of  the  ground  were  bare,  and  thousands  of  plants,  trees, 
and  shrubs  were  lying  around  unplanted,  some  in  pots  and 
tubs,  and  others  with  their  roots  in  earth  in  wicker  baskets 
or  bound  in  matting.  Others,  including  large  trees  20  feet 
to  30  feet  in  height,  were  coming  in  on  wagons  and  trucks. 
There  was  a  partial  clearing  up,  of  the  grounds  for  open- 
ing day,  the  1st  of  May ;  but  the  ornamental  planting  and 
laying  out  of  the  space  between  the  Trocad^ro  and  the  large 
Exposition  building  was  not  completed  for  some  weeks 
afterward. 
uoni^  PJ2J5^  A  month  later,  the  planting  was  nearly  complete, and  hand- 
of  lawna,  walks,  somc  flower-bcds,  tastefUlly  arranged  groups  of  shrubbery, 
*^™  **  and  smooth,  green  lawns  occupied  the  space  that  had  been 
so  recently  bare,  rough,  and  unsightly.  The  rapidity  with 
which  the  French  gardeners  transformed  rough  and  barren 
spaces  to  smooth,  green  lawns  was  quite  remarkable.  The 
ground  was  carefully  worked,  producing  a  fine,  even  surfeioe, 
then  sown  thickly  with  rye-grass  (Lolium  perenne),  and  cov- 
ered with  a  light  coating  of  rich,  black  compost.  When 
rains  were  not  suffiicent  to  keep  the  ground  in  proper 
condition,  artificial  sprinkling  was  used,  and  in  eight  or 
ten  days  the  grass  appeared,  and  ver^'  soon  afterward  the 
ground  was  densely  covered  and  lawn-mowers  were  in  re- 
Bye-grasaquisition.  Thcsc  lawus  of  rye-grass  were  very  beautiful ; 
the  turf  thick,  soft,  and  close,  and  the  color  a  very  bright 
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and  pleasiug  shade  of  green.  For  immediate  effect  it  is 
very  desirable,  but,  unfortunately,  this  variety  of  grass  will 
not  endure  severe  winter  freezing,  and  for  permanent  lawns 
would  not  answer  in  northern  localities  in  the  United  States. 

On  each  side  of  the  main  walk  leading  from  the  Troca-    Border  beds  of 
d^ro  to  the  Exposition  building  were  long  beds  or  borders,  ^"*"  ^  *" 
edged  with  very  finely  grown  pansie&in  great  variety  of  color 
and  variegation,  and  with  blooms  ^"  to  3''  in  diameter; 
the  centers  of  these  borders  were  filled  with  gillyflowers,  the  giiimowero. 
outer  edge  next  the  pansies  a  ribbon  line  of  white,  the  mid- 
dle solid,  in  various  shades  of  red  and  purplish  crimson,  quite 
pretty  and  effective. 

For  early  planting  and  immediate  effect,  for  small  b^r-^^j^^^^^*^ 
ders,  in  angles  and  smaller  spaces,  daisies  were  also  used,  ^rdereandbi^iB. 
arranged  tastefully  in  separate  colors,  in  ribbon  lines,  with 
masses  of  deep  color  in  the  center.  There  were  also  large 
beds  of  cinerarias,  in  every  variety  of  shade,  color,  and  va- 
riegation, from  pure  white,  through  all  gradations  of  blue, 
purple,  and  crimson,  to  violet-purple,  so  dark  as  to  appear 
almost  black,  variegations  white  with  black  center,  and  many 
others.  Very  pretty  effects  were  also  produced  by  massing 
the  mimulus  in  small  beds,  also  the  tropaeolums;  some 
larger  beds  of  Trapaeolum  minfM  in  great  variety  of  color, 
the  Tom  Thumb  or  dwarf  varieties  at  the  edges  and  the  tall- 
growing  kinds  gradually  rising  towards  the  center,  pro- 
ducing an  attractive  and  brilliant  effect. 

The  grandest  display,  however,  was  made  at  the  opening  ^.j]JJ*jj»J|^^t 
and  during  the  earlier  days  of  the  Exposition  by  the  almost  <>endron8. 
unlimited  use  of  rhododendrons.  Thousands  of  these  mag- 
nificent shrubs  were  used  with  charming  effect,  both  singly, 
in  fine  specimen  plants,  and  also  massed  in  long  oval  beds 
in  various  portions  of  the  spacious  grounds.  Specially 
worthy  of  notice  were  the  large  borders  on  either  side  of  the 
main  entrance  to  the  large  Exposition  building  facing  the 
Trocad^ro  towards  the  north,  and  extending  the  whole 
length  of  this  end.  These  beds  were  eight  in  number,  oval 
inform,  rising  gradually  from  the  outside  to  the  center,  and 
planted  with  thousands  of  plants  from  3'  to  6'  or  8'  high,  all 
admirably  grown,  artistically  arranged,  and  covered  with 
myriads  of  exquisite  blooms  in  every  shade  of  color  and  va- 
riegation common  to  this  regal  flower.  The  effect  was  beau- 
tiful beyond  the  power  of  words  adequately  to  describe.  In 
another  part  of  the  grounds  a  large  bed  of  pure  white  rhodo- 
dendrons was  also  very  beautiful,  and  attracted  the  atten- 
tion from  a  great  distance.  This  bed  was  also  oval  in  form, 
about  100'  long  and  perhaps  30'  in  width,  a  large  plant 
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lav  oV^?holiod^n.  ®^"^®  ^'  ^^S^j  ^  mass  of  puTC  white  bloom,  forming  the  cen- 
rirons  ter.    A  thousand  plants  of  the  same  variety,  and  all  in  per- 

fect bloom,  were  massed  in  this  bed,  the  lower  ones  at  the 
outer  edge,  and  all  graduated  towards  the  center  plant, 
forming  a  dense  and  continuous  sheet  of  pure  white,  inter- 
mingled only  with  the  shining  green  of  the  foliage.    These 
floral  exhibitions  were  made  by  Vilmorin,  Truffaut,  Moser, 
Paillet,  and  others  well  known  in  America  as  well  as  in  En- 
rope.    In  a  smaller  way,  and  bordering  the  various  walks  in 
all  directions,  were  very  pretty  and  elfecti  ve  beds  of  brilliant- 
Poppies,  na8-  colored  poppies,  also  of  nasturtiums  and  of  Asperula  odorata, 
sura      '      '    veronicas,  white  and  yellow  alyssum,  and  of  the  Primula 
Primula  Ja-  Japouicu  in  greater  variety  of  color  than  I  had  before  seen. 
There  were  whole  beds  of  this  latter-named  flower  in  various 
shades,  from  white  with  delicate  lemon  eye,  through  varied 
gradations  of  rose,  pink,  and  red,  to  darkest  purple.     Solid 
PauBiM.         beds  of  pansies,  also,  with  flowers  of  enormous  size,  each 
bloom  from  2"  to  ^"  in  diameter,  were  very  interesting, 
from  their  infinite  variety  of  color  and  variegation. 
Parterres  and     Also,  tlirough  tho  avcuucs  of  the  main  building  and  in 
evergreens,  foil-  ovcry  available  nook  and  comer  about  the  various  supple- 
irf  nuuu^s^'  ^  mentary  buildings,  fountains,  and  statues,  little  parterres  and 

plantations  of  flowering  and  ornamental  foliaged  plants 
arrested  and  delighted  the  eye.  Beautiful  ornamental  ever- 
greens, azaleas,  geraniums,  and  pelargoniums,  in  great  va- 
riety of  foliage  and  color,  were  used  with  fine  eft'ect. 

In  the  portion  of  the  ground  bordeiiug  the  river  Seine, 
which  had  been  recently  filled  up  from  10'  to  2(K,  the  grad- 
ing and  planting  was  very  creditable  to  the  skill  of  the 
French  gardeners.  Within  the  space  of  a  few  days,  nicely 
graveled  walks  were  made ;  beautiful  flower-beds  in  bloom, 
edged  with  fresh,  green  sod ;  rows  and  mtisses  of  evergreens 
pianungofand  omamcntal  shrubs.  Large  magnolia  trees  from  1(H  to 
large  omamenui  ^^  ^^  height,  horsc-chestnuts  and  other  trees  from  2(K  to  30' 

high,  were  transplanted  with  a  degree  of  success  quite  re- 
iiMited  **'  *^***^  markable.    There  were  probably  not  less  than  60  acres,  out- 
side of  the  great  Exposition  building,  occupied  by  the  various 
nurserymen  and  florists  in  the  neighborhood  of  Paris  in  dis- 
plays of  specimen  shrubs  and  trees,  rare  evergreens,  flow- 
ering and  ornamental  foliaged  plants,  fruit  trees  trained  in 
fanciful  shapes,  climbing  plants,  and  also  collections  of  the 
forest  trees  of  various  countries. 
variety^^oMbnns     ^  ^'^^^  attractive  fcaturc  in  the  ornamentation  of  the 
and  color.  grouuds  was  the  planting  of  flower-beds,  tastefully  arranged 

in  great  variety  of  form  and  color,  some  of  which  may  be 
worthy  of  record.    Very  pretty  effects  were  produced  in  oval 
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and  circular  beds  by  edging  with  pyrethmm  golden  feather,  tjie^'S^^SSCn 
followed  by  rows  of  begonias  in  different  varieties,  rising  gn>und«. 
gnulually  towards  the  center,  which  was  massed  with  low- 
jrrowing  ornamental  shrubs  of  various  kinds. 

Small  oval  beds  of  zonal  geraniums  were  also  formed  by  1^^^**°*^  *^*^^"" 
massing  a  single  variety  of  marked  and  distinct  character, 
the  beds  being  tirst  cut  out  of  the  green  lawn  and  slightly 
raised  at  the  center.    The  following  were  among  the  most 
rwnarkable : 

No.  1.  A  sample  bed  of  a  new  zonal  geranium  of  1878, 
"Joseph  Dubois"  {M&sard)^  was  noticeable  for  dwarf,  com- 
pact habit,  well-formed,  medium  large  flower,  of  intense  ver. 
milion-scarlet. 

No.  2.  "Flora  Millin''  {Mizard)^  large  foliage,  with  broad 
black  zone;  large  flower,  with  white  petals  and  salmon-red 
throat,  edged  with  same  color.  Novel  and  pretty,  but  does 
not  appear  to  stand  well  under  hot  sun. 

No.  3.  A  close  ribbon-edge  of  silver-leaved  geranium ; 
center  filled  solid  with  geranium  "  Jouvier  de  la  Motte,"  of 
me<liuin  dwarf  habit;  foliage  crimped;  zone  broad  and  dis- 
tinct; flower  and  truss  large;  color  deep  cherry-scarlet. 
Apparently  a  fine  bedding  sort. 

No.  4.  Edge,  double  geranium  "Madam  Thibaut,''  rosy 
purple;  center,  " Pelleport,"  single  zonal  geranium,  in  solid 
mass,  a  brilliant  orange-scarlet,  with  large  flower  and  truss 
and  long  flower-stems,  liather  straggling  in  habit,  not  com- 
pact enough  for  a  good  budding  variety,  but  verj^  brilliant 
in  color. 

No.  5.  A  long,  oval  bed,  edge  with  Ceniaurea  candidissima.    <  v°^°»  '"'•*  ^' 
the  center  planted  close  with  red-flowering,  tuberous-rooted  raniuma. 
begonias,  among  which,  at  regular  intervals,  were  planted 
tree-formed,  various-colored  geraniums,  both  double  and  sin- 
gle, 3'  to  4'  high,  with  single  stems  and  spreading,  bushy 
heads. 

No.  G.  A  very  eftective  bed  of  large-flowering,  dwarf  cox-    coxcombs, 
combs  [Celosia)  of  various  cx)lors,  from  light  yellow,  through 
all  gradations  of  orange,  crimson,  rose,  and  scarlet,  attracted 
much  attention  for  its  large,  well-formed  bloom  and  brilliant 
colors. 

No.  7.  An  interesting  bed  of  tuberous-rooted  begonias,  Begoniau. 
with  large  and  brilliant  flowers,  including  "Vesuvius,'' 
"Prince  of  Wales,"  "M.  Blenaime,"  very  large,  bright  red ; 
"Prince  Leopold,"  remarkable  for  abundant  bloom;  a  new 
double  variety,  Salmonea  plena,  light  red,  flower  quite  regu- 
lar, four  large  petals  equidistant  and  uniform,  with  hand- 
some rosette  in  center. 
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the^"  ErpSdu^  No.  8.  Oval  bed,  edged  with  silver-leaved  geranium ;  sec- 
grounds,  ond  row,  wide  band  of  ^^  Madam  Thibaut,''  double  geranium 

Geraniums.  ^^  dwarf  habit  and  free-blooming,  light,  rosy  purple ;  cen- 
ter miissed  with  geranium  ChuUlem  Mangilliy  8emi-dou*ble, 
very  dark  cherry -scarlet,  and  free-bloomer. 

Annnau.  Somc  vcry  fluc  displays  of  annual  flowers  from  seed,  in 

great  variety,  tastefully  arranged  under  handsome  tents  or 
awnings,  were  made  by  Vilmorin,  Andrieux,  &  Co.,  and  A. 
Lecaron. 

Change  of  fiow.     Tho  louff,  oval  bcds  ou  caoh  side  of  the  walk  from  the 

enng    plants   as  ^' 

^je^son  pro-  Trocad(iro  to  the  Bridge  of  Jena,  that  were  filled  with  stocks 

or  gillyflowers  at  the  opening  of  the  Exposition,  were 
changed  by  removing  the  first  plants  as  soon  as  they  de- 
clined in  bloom,  and  replacing  them  with  solid  masses  of 
Colem  VershaffeUii^  edged  with  a  band  of  Onaphalium  la- 
natum,  its  silvery  white  foliage  contrasting  finely  with  the 
dark  criuisou-maroon  of  tho  coleus,  and  remaining  perma- 
nently eifective  and  handsome  to  the  close  of  the  Exposition. 
nowerbeds  in     Thcsc  omamcntal  oval  flower-beds,  standing  in  prominent 

lawns     or     bor-  '  -,     . 

(i('roii  with  turf,  relief  upon  green  lawns,  or  where  planted  m  parks  sur- 
rounded by  gravel  walks,  edged  with  a  broad  band  of  green 
turf,  are  very  characteristic  in  French  gardening,  and  are 
found  not  only  in  the  Exposition  grounds,  but  in  the  public 
and  private  gardens  and  parks  throughout  the  city  of  Paris. 
Some  were  quite  simple,  depending  for  effect  upon  the 
beauty  of  single  varieties,  made  impressive  by  being  massed 
in  large  quantity ;  others  using  plants  in  great  variety,  dis- 
similar in  color  and  form,  in  sharp  contrast.  A  bed  in  Park 
Monceau  wa^  very  striking  and  unlike  any  other  I  had  seen. 
A  gently  raised  oval,  cut  from  bright-green  turf,  was  closely 
edged  with  blue  lobelia ;  the  center  filled  with  "  Mrs.  Pollock  " 
golden  tncolored  geraniums,  regularly  alternated  with  Aohy^ 
ranthus  Lindenii  and  lobelia,  compactly  massed  together. 
ijorUera  of     Throughout  all  the  avenues  of  the  Exposition  building 

flowering  plants  *=*  *  o 

along  the  walks  and  bordering  the  walks  in  the  grounds  about  theTrocad^ro 
detache<i   build- and  thc  many  supplementary  buildings,  bazaars,  caf<Ss, 
^*  greenhouses,  and  national  structures,  there  were  long  bor- 

ders and  ribbon-lines  of  flowers  in  great  variety  of  design, 
generally  tastefully  arranged,  and  kept  in  perfect  order 
during  the  whole  period  of  the  Expo^tion.  Some  beds 
planted  thickly  with  variegated  petunias  were  quite  pretty. 
Borders  also  along  the  sides  of  buildings  were  formed  with 
an  outside  line  of  grass  next  the  walk ;  then  a  row  of  vari- 
egated aly^  sum,  followed  by  two  lines  of  pyrethrum  golden 
feather ;  then  a  wide  band  of  Perilla  NankinensiSy  finishing 
with  a  closely  planted  row  of  cannas  next  the  walL    Another 
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of  similar  character  was  formed  by  an  oatside  line  of  turf  ^,^o^'-^jo° 

^  th«     Exposition 

as  before,  followed  by  lines  of  lobelia,  Centaurea  candidissimaj  gwnmcu. 
scarlet  geraniums,  single  white  pyrethrum,  with  a  back- 
ground of  cannas,  rising  next  the  wall  or  building. 

Other  beds  were  of  oval  form,  edged  with  grass;  an  out- 
side row  of  zonal  geraniums,  salmon  center,  with  white 
edge,  succeeded  by  a  line  of  brilliant  scarlet  geraniums ;  the 
center  filled  with  a  miscellaneous  collection  of  flowering 
plants,  such  as  begonias  and  fuchsias,  petunias,  calceolarias, 
coleus,  and  various  others. 

Around  the  base  of  the  colossal  head  of  copper,  intended        The  bonier 
for  an  electric  light  or  beacon  for  New  York  Harbor  was  a  Ike  coioeeai'h^ 
very  pretty  border ;  front  line  Mesemhryanthemum  crystalli-  ^ed  for  New 
nurrij  or  ice-plant,  followed  by  a  band  of  altemanthera ; 
then  a  line  of  Centaurea  gymnocarpa  ;  a  row  of  dwarf  fuch- 
sias, followed  by  a  row  of  taller  growth  of  the  same,  fin- 
ishing with  a  closely  planted  row  of  oleanders,  in  red  and 
white,  alternate.    All  these  borders  were  planted  with  dwarf 
or  low-growing  plants  next  the  walk,  each  alternate  row 
rising  higher  in  regular  gradation,  the  tallest  plants  being 
either  next  the  walls  or  sides  of  buildings  or  at  the  center 
of  the  beds,  according  to  the  diflferent  construction  or  pur- 
pose for  which  they  were  intended. 

A  large  oval  bed,  about  4'  wide  and  2(K  long,  planted 
solid  with  the  golden  tricolored  geraniums  "  Mrs.  Pol- 
lock,'' wa«  verv*  pretty  and  eflfective,  both  near  by  and  at  a 
distance,  retaining  the  beautiful  variegation  of  its  foliage 
and  showing  an  abundance  of  brilliant  scarlet  bloom. 

A  very  pretty  ornamental  bed  in  the  grounds  near  the  flowoSS£!"**** 

About    lOO    foot    in    loncTth. 


Ribbon    Bod    of  Floworina    Pltvnta, 


CRASS  r      rOUNTAlN      J  PLAT. 


oztondinff    quito    around    oncloour«. 


FiCf.  1. — Ornamental  flower-bed. 

"  Salon,"  or  Palace  of  Industry,  surrounded  by  tall  trees — 
elms,  planes, and  horse-chestnuts — ^nottoo ornate,  will  illus- 
trate the  character  of  French  gardening  in  this  direction. 
In  the  center  of  the  space  represented  by  Fig.  1  stands  a 
small  fountain.  The  whole'  inclosure  is  surrounded  by  a 
low,  neat  iron  railing,  inside  of  which  is  a  narrow,  clean 
gravel  walk,  bordered  by  a  belt  of  i\'y,  compactly  grown, 
about  V  wide ;  then  a  row  of  white-flowering,  tuberous- 
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tto**  &™^S  '"oted  begonias,  followed  by  a  row  of  light  rt«e-colored 
pnu'^  uosegay  geraniums.    Next,  a  row  of  brilliaat  scarlet  sonol 

KeraDiums,  succeeded  by  white  artemisia,  which  completed 
one  side  of  the  band,  gradually  rising  to  the  ceoter  line, 
whivb  was  voniposed  of  tall-growing  fdohsias  and  coDDae  in 
altf  mate  succession.  From  this  center  line  of  ftichsiaa  and 
<tannas  the  same  order  of  succession  was  observed  on  the 
inside — white  artemisia,  scarlet  zonal  geraninm,  rose-col- 
ored nosegay  geranium,  white-dowering  begonias,  finishing 
with  ivv,  and  the  path. or  walk  of  white  gravel.  The  inside 
Hinooth,  close,  green  tnrf,  surrounding  the  fountain. 
OMiiDvtric  Tlient  were  also  in  the  Exiiositioii  grounds  several  highly 
aower-bed*.  artlttcial  flowerbeds,  in  regular  geometric  figures  cnt  out 
of  the  gi-»6S,  anil  fllleU  with  Hues  of  various  colored  flow- 
ers or  variegated  I'oliaged  plants,  and  which  were  carious, 
rather  than  tasteful  or  tteautiful.  A  sketch  of  one  of  these 
performances  (Fig.  2),  which  surrounded  a  statue  in  the 


Fifi.  S- — (jHitnetrtt  fl(nefr-bfd. 


grouQiLs,  will  give  a  better  idea  of  their  general  character 
timn  could  be  conveyed  by  simple  description.    Although 
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much  skill  and  labor  was  exiKjndcd  in  forming  and  planting  t,i^'*'Ex'p^1uoS 
these  geometric  beds,  the  eifect,  when  finished^  was  unnat-  groui"ia- 
ural  and  far  less  pleasing  than  the  more  simple  and  uniim- 
bitioiia  flower-beds  and  masses  of  shrubbery  which  sur- 
rounded them,  and  some  of  which  have  been  heretofore  de- 
scribed. 

1st.  Outside  row  of  echeverias,  carried  around  the  whole  -  Geometric 
circumference  of  the  bed.  2d.  Pyrethrum  prince's  feather,  ure  2. 
yellow,  feathery  foliage.  3d.  Alternanthera,  variegated 
foliage,  red,  purple,  orange,  and  green.  4th.  Another  row 
of  pjTethrum  prince's  feather.  5th.  Filling  up  to  center 
circle,  blue-flowering  lobelia.  Cth.  Center  of  small  circles, 
an  agjive,  bedded  in  green  moss.  The  other  plants  carried 
around  the  whole  figure  in  circular  lines  and  in  regular  or- 
der. The  center  massed  with  closely  planted  variegated 
petunias. 

There  were  two  or  three  more  similar  works  in  different 
parts  of  the  grounds,  some  even  more  ornate  and  artificial 
in  character,  but  which  did  not  seem  to  me  worthy  of  more 
special  mention  or  description. 

Some  oval  beds  of  brilliant-colored  double  zinnias  of  va-  ,   9^^^^  ^^^»  «' 

ziDniaa. 

rious  shades  were  quite  pretty,  the  dwarf  Mexican  variety 
being  used  for  edging,  the  center  filled  with  the  taller-grow- 
ing, larger  sorts,  in  thickly  planted  masses  quite  covering 
the  ground. 

A  similar  bed,  edged  with  silver-leaved  geraniums,  fol-    G«ranium». 
lowed  by  a  band  of  double  rose-colored,  and  the  center 
filled  with  brilliant  scarlet  zonal  geraniums,  with  a  sur- 
rounding  of  briglit-green,   closely-shaven   turf,  was  also 
showy  and  attractive. 

Another  long,  oval  l)ed,  cut  from  the  lawn  and  planted ,    /-oni^i  geran 

iuniH. 

entirely  with  one  variety — the  bicolor  zonal  geranium 
''Queen  Victoria" — was  both  striking  and  effective;  the 
green  and  yellow  foliage,  with  dark-brown  zone  and  abun- 
dant bright-red  bloom,  affording  a  fine  and  pleasing  con- 
trast. 

A  circular  flower-bed  about  30'  in  diameter,  both  novel  ceraSinm^^stua' 
and  pretty,  was  formed  by  covering  the  ground  thickly  with  ^groDiums  ^^''' 
dwarf,  low-growing  plants  of  scarlet-flowering  geraniums, 
from  G"  to  12"  high,  the  lower  plants  at  the  outer  edges,  ris- 
ing evenly  to  the  (tenter  of  the  bed,  and  forming  a  kind  of 
undergrowth  to  the  tall,  tree-shaped  geraniums  which  were 
planted  at  regiilar  intervals  of  two  or  three  feet  throughout 
its  whole  extent.  These  tree  geraniums,  in  double  and  sin- 
gle varieties,  were  trained  to  single  stems,  3'  to  4'  high,  with 
23  p  11 VOL  5 
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thr^^rp^tion  regular,  busliy  heads,  and  were  in  full  bloom,  in  great  va- 
RTOunds.  riety  of  color,  each  plant  a  handsome  specimen. 

The  two  long,  open  avenues  running  the  whole  length  of 
ihe  main  Exposition  building,  on  each  side  of  the  section 
devoted  to  the  exhibition  of  the  fine  arts,  and  which  occu- 
pied the  central  portion  of  the  great  structure,  were  lined 
on  each  side  with  handsome  borders  of  flowers,  generally 
artistically  and  tastefully  disi)layed.  Along  the  ^^  Street  of 
m^i^buiiuSiff^iS^*^^"®''  these  beds  were  formed  by  planting  a  narrow  belt 
Champ  do  Wan,  ^f  t^iiort  grccii  tuif  iu  frout,  next  the  walk,  followed  by  rows 

of  echeverias,  golden  pyrethrum,  or  some  distinct  low-grow- 
ing plant  ]  then  inside,  and  extending  to  the  walls  of  the 
buildings,  a  mixed  collection  of  flowering  plants,  gradually 
rising  from  the  front,  composed  of  brilliant-colored  gera- 
niums, double  and  single.  At  regular  intervals  the  orna- 
mental silver-leaved  geraniums  were  introduced,  and  on 
each  side  of  the  various  doors  and  side  entrances  along  the 
avenues  were  tall-growing  palms.  At  intervals  of  6'  or  y, 
and  breaking  the  monotony  of  these  long  borders,  were 
larger  plants  of  Hibiscus  grandifloraj  musas,  ricinus,  can- 
uas,  and  small  palms,  the  intervening  spaces  closely  filled 
with  assorted  geraniums,  fuchsias,  yellow  calceolarias,  white 
pyrethrunis,  heliotropes,  find  begonias  in  variety.  Every 
Nutionfl^''^^  "^available  space  along  this  "Street  of  Nations,^  and  its  cor- 
responding and  parallel  avenue  on  the  other  side  of  the 
Fine  Arts  Section,  and  all  the  spaces  in  front  of  the  various 
national  buildings,  were  filled  with  handsome  groups  of 
plants  and  shrubbery  and  tasteful  flower-beds  in  various 
styles  of  ornamental  planting.  Midway  upon  these  center 
avenues,  and  occupying  a  central  position  in  the  great 
building,  stood  a  handsome  structure,  built  by  the  city, 
^^h?^;cuv  ^of  and  named  the  "  City  of  Paris.''  At  each  end  of  this  build- 
ing were  two  long  squares,  separated  by  walks  between, 
and  leading  to  the  main  entrances.  These  squares  were 
edged  by  low  ornamental  iron  railings,  succeeded  by  a 
belt  a  foot  wide  of  close,  short  grass ;  then  a  row  of  varie- 
gated-leaved alyssum  (Koniga  mariUma  variegata)  followed 
by  a  row  of  dwarf-growing  brilliant  scarlet  geraniums; 
then  a  row  of  taller  rose-colored  geraniums ;  at  the  center 
a  broad  band  of  white  pyretlinim,  broken  at  regular  inter- 
vals by  taller  cannas  and  fuchsias  planted  alternately.  On 
the  inside  of  this  center  bands  rose-colored  and  scarlet  gera- 
niums and  the  Koniga  maritinia  completing  the  line,  which 
extended  entirely  around  the  squares.  The  central  portion 
of  these  squares  was  occupied  by  large  ornamental  vases 


HOBTICULTUSE:   COMMISSIONER  CAMPBELL.  355 

oontainiiif;   haDdsome  palms,  which   were  sarrouudcd  by 
smooth  and  well-kept  grass. 

Grent  »kill  was  also  displayed  iu  several  portions  of  the  Rnk. 

Exposition  in  the  building  of  artificial  rock-work,  forming  «qu>rii>. 
grottoes,  ca%-es,  aquaria,  etc.,  of  cement  and  a  rough,  por- 
ous, hard,  and  very  durable  stoue  found  in  the  vicinity  "f     '■»*™'«»  "".'' 
Paris.     Some  very  pretty  effects  were  produced  by  i»lant-  plants, 
iug   trailing  vines  and   shrubs,  and  forming  cascades  of 
water  running  over  and  among  these  rocky  structures  and 
falling  into  artificial  basins  containing  aquatic  plants.    This 
artificial  rock-work  is  evidently  very  durable,  for  in  Park 
Moncenu  and  other  places  about  Paris  are  structures  of  this 
kind  of  many  years'  standing,  apparently  as  perfect  as  when 
first  made.     This  is  probably  because  of  the  more  equable 
climate  and  comparatively  mo<ierate  winters,  for  works  of 
this  kind  do  not  seem  to  have  the  same  permanency  in  this 
country. 

There  were  also  large  spaces  outside  the  Exposition  build-    Ecpaiiun. 
ingon  the  eastern  and  western  sides,  as  well  as  at  the  south 


a.  CSi»TTy.    b.  Ckrrrv. 


end,  occupied  by  horticultural  productions,  mostly  contrib- 
uted by  large  commercial  nurseries  from  the  vicinity  of 
Paris. 


f.  Ami*. 
Fio.  4. — Bipalier  ptack  and  apple  (rrc*. 

Several  interesting  collections  of  fruit  trees,  trained  in 
some  of  the  fauciftil  shapes  for  which  the  French  gardeners 
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tt^'*ilp™'I^i'w''*^®  ''^°  ''"''^  celebrated,  attracted  mach  attrition.    Sev- 
•-reuis.  eral  of  the  most  cbaracteristio  forms  are  Bhown  in  the  snc- 

eeeOiii^  flgiircK,  wliicli  will  give  a  more  intelligeDt  idea  of 
tbJH  kind  of  work  tlian  au  elaborate  writteu  dtwcription. 


Fig.  Ti. — EfimUrr  iKfir  (i-re ;  hori:oHlal  Iraimimg. 

^  Of  the  trees  iDFig».3-14,  examples  a,  &,aDd  «were  made 
from  cherry  t  reea.  bu  t  thure  were  also  bo  th  pear  and  apple  trees 
traioed  in  tbe  same  fonns ;  examples  c,  d,  h,  I,  n,  p,  q,  and 
r  from  i>ear  trees;  examples ,9,  k,  0,  a,  and  t,  apples;  exam- 
ples/, m,  and  n,  pcacb  trees. 

Tbese  trees  had  been  trained  to  their  pecaliar  shapes  io 
tbe  uarseries,  and  were  traiisplanted  to  tbe  Exposition 
gronnds  in  March  and  April.  As  represented  iu  tbe  draw- 
ings, thoy  were  mostly  supirarted  by  light  wire  trellis,  npon 
which  the  limbs  were  spread  flat  or  fan-shaped,  and  in  some 
cases  additional  supports  of  bght  wooden  lath  were  tied  with 
willow  twigs  both  to  the  limbs  and  tbe  wires,  holding  tiiem 
in  position. 

«.  Fig.  C  represents  a  covered  trelbs  arranged  also  for  wider 
covering  where  additional  protection  may  be  needed,  as 


shown  at  the  right.  This  trellis  was  formed  of  horizontal 
wires,  as  represented,  crossed  also  at  regular  intervals  by 
liglit,  upright,  wooden  slats,  to  which  thelimbsof  the  trees 
were  fastened. 
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Fig.  7  represents  the  most  elaborate  work  of  this  kind  in  ^ 
tlie  Exposition.    At  each  end  an  apple  tree,  with  the  lower 
limb  trained  in  "cordon"  iu  front;  two  other  apple  trees, 
trained  iu  double  "  cordon "  for  a  low  line  in  front  of  the 


AppU-        Feach, 


^~AppU. 


m.  AppU.     Fiadu      AppU.      Ftac\.    rtae\.      rtacn.    appte.        ctacn.  djq 

Fig.  7, — Ornamental  aall-training.     Peach  with  appU  cordon  in/rout. 

wall  upon  which  the  principal  training  was  done,  with  five    w«u  (rtiniaK. 
peach  trees,  which  were  made  to  form  the  flgares  as  repre- 
sented, and  which  figures  were  first  sketched  upon  the  wall 
behind. 


Fig.  8  represents,  in  example  »,  a  pear  tree  trained  flat  on  ,n„^j^'"*™"' 
trellis,  differing  somewhat  from  example  J,  both  being  modi- 
fications of  what  is  called  the  "  ciindelabrum,"  with  branches 
in  the  V  form.  Example  p  represents  a  pear  tree  in  spiral  8pit»i training, 
form,  not  on  trellis.  This  spiral  form  is  thought  to  increase 
productiveness,  and  is  given  by  training  to  an  iron  rod  of 
the  desired  shape,  which  is  planted  in  the  ground  near  the 
stem  of  a  young  tree,  which  is  kept  tied  to  the  rod  as  its  growth 
procee4ls.  Somospecimensof  this  spiral  training,  both  of  ap- 
ple and  pear  trees,  were  exhibited,  planted  in  pots,  showing 
grpat  productiveness  upon  quite  small  trees  in  very  limited 
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™ining  space.  Fig. 9,  exninple^,  represents ODeof  thesetree«trained 
in  spiral  form  in  pots,  which  seemed  woDder- 
fully  productive ;  small  trees,  18"  to  20"  across 
and  4'  bigh,  bearing  from  10  very  large  to  20 
5^;  »"•'  30  smaller  iiears  to  the  tree.     Another 
ipx  style  of  spiral  training  applied  to  both  jwar 
.  and  apple  ti-ees,  more  ft«qneutly  to  the  formbr, 
'  will  be  found  in  Fig.  10,  r,  where  it  ia  nnited 
,  with  the  "  cortlon."     A  row  of  pear  trees  is 
^  jilautetl  in  line,  bent  downward,  and  traiDOd 
uitou  a  horizontal   wire  about  18"  fh>m  the 
ground.     When  the  growth  of  a  tree  reaches 
the  stem  of  the  nest  in  the  row,  it  is  united 
with  it  by  grafting  or  inarching.    At  regular 
HIT.        intervals  along  tbe  line  stakes  are  driven,  to 
Fio.  a.  —Spiral  which  nre  bound  upright,  spiral  iron  rods,  and 
in  pot.        to  these  rods  are  trained  limbs  ttom  the  "  cor- 
don" line,  forming  a  row  of  spiral  branches  growing  upward 
ii|K>ii  tbe  horizontal-trained  trunks. 


Fia.  n. — *.  CrMciform-trained  tbaidard  apple  trte. 

Fig.  11,  8,  represents  an  apple  tree  with  four  lateral 

branches,  trained  horizontally  in  regular  X  or  cross,  with 
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Hhort,  Upright  ahoote  at  regular  intervals.    This  form  iStrainbB™ 

given  by  tbe  use  of  two  iron  rods  (Fig.  12,  ()i  which  are  bent "«». 

upward  at  the  ends,  |    |     |    j    ; — j--j-  [  -|     ^    ^    |     ^   |     j 

traversed  by  three  iron  [  |    |    (    |    )    (    [   |    |    |    {    j   |   J 

wires,  to    which    are 

bound   light   wooden  '■■"'■  ^2-'-  Traini-o M-nt. 

elats,  to  give  support  to  the  upright  shoots.    Fig.  13,  u,  rep. 

resents  an  apple  tree  trained  in  horizontal,  circular  form, 

the  branches  riuliating  from 

the  center  and  tied  to  wooden 

laths  fastened  to  an  iron  rod 

at  the  circunifereuce,  giving  a 

fiat,  wheel-shai>ed  head  about 

five  feet  from  tbe  surface  of 

the  ground. 

Fig.  14  represents  a  fovor-  Fio.  13.— h.  Circular-traiHeH  »lan4- 
ite  method  of  training  peach  o'lJ  appU  tree. 

trees,  with  a  "cordon  "  of  apple  trees  for  a  front  line. 

Fig.  15  represeuts  an  ornamental  tree  growing  in  a  box 
in  the  Ganlen  of  Acclimation,  and  is  introduced  as  a  si>cci- 
men  of  the  skill  of  the  French  gardeners  in  grafting  and 
manipulating  tbe  growth    of   trees,  and  as  illustrating 


Fio.  14. — Espalier  peach  treet,  vitk  cordon  of  agpVt  trte*. 


their  characteristic  fancies  in  this  direction.  Five  small  ,_.P^tr»n>iiig 
trees  were  first  planted  near  each  other  in  the  bos. 
At  a  foot  high  these  five  trees  were  made  to  unite  and  form 
one  stem ;  this  stem  afterwards  branched ;  then  two  stems 
on  each  branch  fwisted  like  a  cable;  then  united  above  and 
forming  a  single  stem,  which  was  successively  bnikeii  and 
formed  into  loops  of  different  shapes,  as  represented,  termi- 
Dating  in  an  even,  umbrella-shaped  bead,  about  IS'  in  height. 
This  artificial  training  of  fruit  trees  is  not  without  its  ad- , 


fancy.  Such  forms  are  selected  as  will  cover  and  occupy 
most  completely  the  wall  or  space  assigned  to  them,  and  at 
the  same  time  induce  the  greatest  fhiitfnlnesa.    All  redun- 
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I^^^dant  wood  is  jtrnned  away,  and  the  whole  enei^es  of  the 
tree  directed  to  the   production  oi  the  greatest  possible 
amount  of  fruit. 
There  are  a  great  many  other  forma  of  training  used  by 
■>)       ^  the  French   gardeners, 

some  much  more  elaborate 
than    those    described. 
8ome  aJso  are  not  adapted 
K  -  to  walls  or  trellis,  but  to 

>  open  spaces  in  orchards  on 

^  gardens,  and  the  cone,  the 

quenouilUi  or  distafl'  shape, 
and  tbe  goblet  form  are 
mo8t  common;  but  all 
trained  with  great  regular- 
it),  and  forced  to  assume 
the  desired  shaite  by  prun- 
ing and  tying,  and  the  use 
of  wires,  cords,  and  lath, 
during  the  earlier  periods 
of  growth.  Very  ingenious 
methods  are  often  used  to 
produce  symmetry  or  to 
thmish  branches  upon  par- 
ticular portions  of  trees. 

Fig.  Ifi  represents  a  limb 
bent  over  and  inarched' 
at  the  point  of  crossing. 
Supplementary  limbs  are 
often  added  by  budding 
and  grafting,  and  some- 
times young  trees  are 
jdautertnear  by  in  i»uven- 
ieht  i>08ition,  and  the  tops 
inarched  to  supply  missing 
branches. 
wiiA  iaan-hei  Figs.  17  and  18  show 
tftiK.  some  julditional  and  char- 

acteristic forms  of  training  pear  trees  employed  in  French 
gardens ;  Figs.  19,  iiO,  and  21  are  also  some  of  the  more 
elaborate  styles  of  this  kind  of  work. 

Tliis  kind  of  work  involves  much  care,  combined  with 
both  tast»  and  skill,  and  can  only  be  profitable  where  labor 
is  cheap  and  space  limited  and  valuable;  but  there  are 
many  places  in  ganlens  and  yards  in  towns  and  cities  where 
unsightly  walls, fences, nnil  outbuildings  might  be  utilized 
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by  some  of  these  metbods  or  modiflcationa  of  them,  *°dj^^^^^{j^ 
covered  by  grape  vines,  peaches,  pears,  apples,  or  other 
tViiits,  and  thus  bo  rendered  not  only  pleas- 
ant to  the  eye,  but  sources  of  pleasure 
and  health  to  Uieir  owners  and  their  fam- 
ilies. 

Besides  these  specimens  of  fruit  trees, 
there  were  haudsoue  collections  of  roses 
in  great  variety,  both  of  the  standard 
form,  grafted  three  or  four  feet  high  upon 
straight  stems  of  manetti  or  other  stocks, 
and  also  of  dwarf  varieties,  growing  upon  l""*- 
tbeir  own  roots.  Also  many  large  and 
interesting  collections  of  evergreen  and  deciduous  shrubs 


Fio.  17. — Pear  tree$  trained  in  V  aliape,  eroutd. 

and  trees,  climbing  plants,  together  with  the  smaller  fruits, 
strawberries,  raspberries,  etc. 


Fig.  18.— Pear  hm  oandelabnim  »h«pe. 
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J-     It  would  be  impossible,  eveu  irere  it  desirable,  within  the 
limits  of  tbis  report,  to  give  a  complete  list  of  the  varioas 


FlO.  19. — Pear  trert  in  spiral  cordoni,  viili  two  tien  of  braniAet. 

exhibltioiia  in  tbis  line,  and  only  a  fov  of  those  which 
seemed  si>eciiillj'  worthy  can  be  noticed,  even  by  name. 


FiQ.  20. 


trained  in  palm  ikapt. 


Very  handsome  and  choice  collections  of  rare  evergreens 
from  the  nurseries  of  celebrated  growers  iu  the  Ticinity  of 
Paris  were  tastefully  grouped  iu  different  parta  of  the  Ex- 
position grounds.  The  following  varieties  of  ilex  or  holly 
were  among  the  most  ornamental  and  distinct  in  character: 
/ter. 
maculalnm. 


Jguifolium 
Balearioim. 
Agu^folium  oalaniitratuM 


Aguifoliuin  contortum. 

con  lorium  mocolalMH. 
eiliatum  And  oil.  mian*. 
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ftrox. 

ftrox  aureiim. 

In  tacena,  folia  vimegaSt. 

jMRdulHtH  marginaiunt. 

Wateriana. 
furcctMm. 

Fig.  31  .—Melkod  of  traiiti*g  on  gaJeanittd  airt. 


Among  tlie  miscellaneoiis  evergreen  Bhnibs  and  trees  the  gj—.i,-^!]??'™'' 
following  were  wry  beautiful  and  interesting;  and  although 
many  of  them  cannot  be  grown  snccessfuUy  iu  open  air  in 
the  Korthern  States,  at  the  South  they  would  donhtless  suc- 
ceed and  bo  very  nseful  in  ornamental  planting.  The  fine 
plantations  of  liirge  magnolias  have  been  before  mentioned. 
Many  of  these,  from  KY  to  15'  in  height,  were  jdanted  by 
Louis  Leroy,  of  Angers,  who  had  also  a  large  and  Sourish- 
ing  collection  of  Gamelia  Japonica  planted  in  mass  in  the 
grounds.    Also : 

LigiuiruiH  5iR«Mi(,  a  very  pretty  everiKreen  shrub,  with  white  bloom. 

wriataiin,  compact,  dense  green. 
}VwM  CanadentU  aurea. 

Htbentloa,  foi.  varirgata. 
baecata  elegatiti$»inia,  golden-tipped  foliage. 
baiKala  Dorailonii,  very  handgonie,  with  red  bemes. 
Biota  oriaitali»  compaela  and  eoapacla  variegala. 

orientalit  aurea. 
B»XH»  tUgantiuima  varUgata,  handHome  tree-box. 
Monpemirau  compacta,  fol.  aurea  tarUgala. 
Japonica  aurea,  variegation  indistinct. 
myrtffolia  glaiux,  compact,  dark  gnen,  pretty. 
■apl»moaa  aurea. 
piiifera  var.  aurea, 

phtmoia  fiava. 
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ErerKTsen  BeiinosporafUiformis. 
fthrubs  and  trees.  , 

elegana, 

Juniperia  SinenaU  alba. 

Osmanthus  ilicifoUua  (hoUy-leaved). 

aquifoHus, 

latifoHua  varitgatas,  very  pretty. 

nanus  variegatus. 

Salisburia  adianiifolia,  fol,  variegata, 

Bhamnus  alatemuBf  foliis  ewgenteis, 

Hedera  helix  arhorea,  dark-green,  dense  foliage. 

arboreaf  foliis  punctata,  veiy  handfiome. 

Euonymus,  variegated  foliage  in  variety. 

CephalotaxMS  grandis,  large,  fine  specimens. 

Sciadopytis  verticillata. 

Sequoia  gigantea^  very  floorisliing. 

Torreya  grandis, 

myriatica, 

Podocarpus  Fendiana, 

elongata. 

Daphne  Cneorum  major, 

Dammara  Brownii, 

Ahies  hracteata, 

Monte-Draco, 

nohilis  glauca, 

Taxodium  sempervirens,  albo  spuM,  branches  tipped  with  white;   very 

pretty. 

As  an  iudicatioQ  of  the  extent  of  the  exhibits  made  by 
the  nurserymen  of  France,  it  may  be  mentioned  that  M. 
Andr6  Lcroy.  Andr6  Loroy,  of  Angers,  had  over  2,000  species  and  varie- 
ties of  fruit  and  nut  bearing  tree^  and  over  2,500  of  orna- 
mental and  forest  tree^,  including  evergreens  and  flowering 
shrubs. 

The  following  were  also  among  the  imiK)rtant  exhibitors 
in  the  same  department,  but  I  have  no  exact  data  of  the 
extent  of  their  exhibitions : 

toi^"*"^  "***^*"     Nursery  of  the  City  of  Paris,  Auteuil. 

Departmental  School  of  Arboricultore,  Saint-Maude. 

Garden  and  greenhouses  of  the  Luxembourg,  Boulevard  Saint-Michel. 

M.  Chantin,  Avenue  do  Chatillou. 

MM.  Ldvfique  et  Fils,  Ivry  (Seine). 

MM.  Vilmorin,  Andrieux,  et  Cin,  Quai  de  la  M<Sgisserie,  4,  Paria. 

M.  Jamin,  Bourg-la-Reine  (Seine). 

Mme.  Ve.  Durand,  Bourg-la-Reine  (Seine). 

M.  Margottin,  ph'e,  Bourg-la-Reine  (Seine). 

M.  Margottin,  ^Z«,  Bourg-la-Reine  (Seine). 

MM.  Thibaut  et  K^t^lder,  Sceanx  (Seine). 

MM.  Grouse  et  Fils,  Vall^  d*Aulnay,  near  Sceaux. 

M.Truflfaut,  Versailles. 

M.  Moser,  Versailles. 

National  School  of  Horticulture,  Versailles. 

Nurseries  of  the  Trianon,  near  Versailles. 

M.  Chevalier,  p^re,  Montreuil-sons-Bois  (Seine). 

M.  Salomon,  Thomery  (Seine-et.Mame). 


f-    ■  rtri     mi  la^B 
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There  were,  altogether,  317  entries  in  the  department  ^^  ci^^othoni^i- 
horticulture,  230  of  which  were  flrom  France  and  81  from  tnre. 
other  countries. 

From  the  United  States,  I  find  in  the  list  of  exposauts  ^^j^^J^^jJ  ^***®* 
ooly  the  following : 

Biematzki  &.  Co.,  Philadelphia,  lawn-mowers. 

Brown,  Hinman,  &  Co.,  Dayton,  Ohio,  horticoltaral  tools. 

Chadbom  &  Coldwell,  Newborgh,  lawn-mowers. 

Department  of  Agriculturo,  Washington,  models  of  fruit. 

II.  B.  Douglas,  Middletown,  pumps  in  variety. 

Lloyd,  Supplee,  &  Walton,  Philadelphia,  lawn-mowers. 

Markt  &  Co.,  New  York,  lawn-mowers. 

Mast,  Foos,  i^  Co.,  Springfield,  Ohio,  lawn-mowers. 

Oscillating  Pump  Company,  New  York,  pumps. 

Sheble  &  Fisher,  Philadelphia,  horticultural  tools. 

There  were  horticultural  exhibitions  of  fruits,  flowers,  and      Recurrent  w 

'  '  monthly   exbibi- 

vegetables,  on  the  1st  and  15th  of  ea<5h  month,  in  two  loner,  tions  of  fmits. 
narrow  buildings  erected  for  these  purposes  upon  the  Exposi-  otabiPH.' 
tion  grounds  near  the  Seine,  upon  its  left  bank.     I  attended 
most  of  these  exhibitions,  and  took  notes  of  such  things  as 
appeared  most  valuable  and  worthy  of  notice.    The  exhibit- 
ors were  mainly  from  the  vicinity  of  Paris,  and  the  jury- men    The  jurors  and 
or  committee  for  examination  were  principally  Frenchmen.    ^^^^ 
No  publication  of  their  decisions  or  awards  wa^  made  at  the 
time,  and  I  was  informed  by  the  liorticulthral  director  there 
would  be  none  until  after  the  close  of  the  Exposition.   Some 
of  the  exhibitions,  especially  in  the  floral  section,  were  very 
ci-editable,  and  towards  the  latter  portion  of  the  season 
some  good  displays  of  fruits  and  vegetables  were  also  made. 

EXHIBITIONS  OF  FLO  WEBS.  Exhibitionti  of 

flowers. 

The  following  lists  of  articles  exhibited  were  made  from 
actual  observation,  and  include  only  those  which  were  spe- 
cially fine  and  well  grown,  and  which  continued  to  appear 
the  best  of  their  kind  during  successive  exhibitions,  without 
regard  as  to  whether  they  were  new  or  old  varieties. 

Roses.  Hybrid  remontants.  Roses. 

'  Bybnd  remon- 

tants. 
Abel  Carrifere,  largo,  fall,  very  dark  purple-crimson. 

Albert  F&y6f  large,  full,  clear  carnation. 

Alfred  Colomb,  large,  fdU,  brilliant  red. 

Antolne  Mouton,  large,  full,  bright,  clear  rose. 

Antoine  Dncher,  fdU,  bright  red. 

Baronne  de  MeBnard,  medium,  ftill,  pure  white 

Baronne  de  Rothschild,  large,  full,  fine  form,  clear  rosy  pink;  the  best 

of  its  color  exhibited. 

Baronne  Haussmann,  large,  full,  fine  form,  scarlet. 

Boieldieu,  very  large,  brilliant  oherry-red. 
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Exhibitions  of  Captain  Christy,  large,  full,  pale  rose. 
Koses.  Charles  Baltet,  large  full,  bright  rosy  carmine. 

^J^ybrid  remon.  Charles  Lof<6bvre,  large,  full,  cnp  form,  brilliant,  dark  velvet-Grimaon. 

Charles  Margottin,  large,  fine  form,  brilliant  carmine. 

Cheshunt  Hybrid,  medium  full,  cherry-red. 

Christine  Nilsson,  large,  full,  globular,  bright  rose. 

Clovis,  large,  full,  fine  form,  bright  reddish  purple. 

ComtesseCdcile  de  Chabrillant,  medium  full,  imbricated,  fine  form,  deli- 
cate blush-rose. 

Coquette  des  Alpes,  medium  fall,  fine  form,  pure  white. 

Coquette  des  Blanches,  medium  full,  fine,  pure  white. 

Comtesse  de  Ch&teaubriant,  handsome  blush- white. 

Devienne  Lamy,  large,  full,  fine  carmine-red. 

Dingee  Conard,  large,  A^ery  dark  crimson. 

Doctor  Andry,  large,  fidl,  carmine. 

Due  de  Cazes,  medium  full,  purplish  red. 

Due  d'Edinburgh,  large,  full,  bright  crimson. 

Due  de  Montpensier,  very  large,  full,  fed,  shaded  with  daric  cannine. 

Due  do  Wellington,  large,  full,  brilliant  Yelvet-red. 

Duchesso  de  Magenta,  medium  full,  fine  white. 

Duchesse  de  Norfolk,  medium  fuU,  red. 

Elisa  Boellc,  large,  full,  fine  form,  blush-rose. 

Elisabeth  Vigneron,  larj^e,  full,  very  fine,  clear  bright  rose. 

Empereur  du  Maroc,  medium  double,  very  dark  violet-rose. 

fitienne  Levet,  largo,  full,  good  form,  rosy  carmine. 

Engine  Appert,  large,  fine  form,  brilUant,  scarlet-crimson. 

Eugenie  Wilhclm,  large,  full,  amaranth-red,  shaded  with  very  dark 
blackish  maroon. 

FrauQois  Michelou,  very  large,  full,  dark  rose. 

General  Washington,  largo,  full,  fine  form,  brilliant  red. 

Glorie  de  la  France,  large,  double,  crimson. 

Hippolyte  Jamain,  very  large,  full,  centifolia  form,  brilliant  rosy  car- 
mine. 

Jean  Liabaud,  large,  full,  velvet-crimson,  shaded  black. 

Jean  Soupcrt,  large,  velvet-purple. 

John  Hopper,  large,  full,  briliant  rose,  carmine  center. 

Jules  Margottin,  large,  full,  imbricated,  fine,  rosy  carmine. 

Lion  des  Combats,  large,  double,  dark  crimson. 

Lord  Clyde,  medium  full,  fine  form,  purplish  red. 

Louis  Van  Houtte,  full,  fine  globular  form,  bright  rose. 

Lyonnais,  large,  full,  delicate  rose,  darker  center. 

Mme.  Andr^  Leroy,  large,  double,  fiuo  form,  salmon-rose. 

Mme.  Boll,  large,  full,  perfect  form,  bright  rose. 

Mme.  Gustave  Bonuet,  medium  full,  white,  delicate  rose  shade 

Mme.  Hippolyte  Jamain,  large,  full,  white,  light  rose  shade. 

Mme.  Lacharme,  large,  double,  white,  shaded  with  rose. 

Mme.  Liabaud,  large,  full,  white,  carnation  shade. 

Mme.  Marie  Cirodde,  medium  full,  bright,  clear  rose. 

Mme.  Marie  Finger,  large,  full,  globular,  brilliant  rose. 

Mme.  Victor  Verdicr,  large,  full,  cupped,  brilliant  cherry-red. 

Mme.  Schwartz,  large,  fine,  light  rose. 

Mile.  Alice  Leroy,  large,  double,  delicate  rose,  fine  form. 

Mile.  Marguerite  de  St.  Amand,  large,  full,  fine  form,  very  clear  light 
rose. 

Mile.  Th^r^se  Levet,  large,  full,  fine  form,  clear  rose,  oannine  center. 
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Mile.  Favart,  inediam,  cupped,  fine  form,  light  rose.  ^  Exhibitions  of 

Mardchal  Vaillant,  large,  fine  form,  brilliant  rosy  purple.  Roses. 

Marie  Baumann,  medium,  dark  carmine.  ta?t's*'^*^  remon- 

Marie  Duncan,  medium,  full,  fine  form,  delicate  rose. 

Marquis  de  Castillane,  largo,  full,  fine  form,  brilliant  rose. 

Maurice  Bemardin,  large,  imbricat'Od,  vermilion-red. 

Mdro  de  St.  Louis,  large,  double,  white-shaded  rose,  extra. 

Mr.  E.  Y.  Teas,  large,  full,  brilliant  dark  rod. 

No^mie,  fine,  large  double  rose. 

Olga  Marix,  medium  full,  fine  white  blush. 

Paul  Neyron,  very  large,  full,  dark  rose,  extra. 

Paul  Verdier,  large,  full,  bright  rose. 

Pauline  Talabot,  large,  convex,  rosy  carmine. 

Perfection  des  Blanches,  medium,  fine  form,  pure  white. 

Prince  Camille  de  Rohan,  large,  full,  very  dark-shaded  crimson. 

Princesse  Blanche  d'Orleans,  large,  full,  bright  rose. 

Reynolds  Hole,  largo,  full,  maroon-red,  dark-shaded  crimson. 

Richard  Wallace,  largo,  fine,  lively  rose. 

Senator  Vaiso,  large,  full,  brilliant  scarlet. 

Souvenir  d'Auguste  Rivit^ro,  fine  form,  crimson  scarlet. 

Souvenir  do  John  Oould  Veitch,  large,  full,  imbricated,  dark  crimson. 

Souvenir  de  M.  Rousseau,  large,  full,  light  crimson,  rose  center. 

Souvenir  de  Spa,  large,  full,  dark  rod,  shaded  scarlet. 

Souvenir  du  Docteur  J  amain,  large,  full,  bluish  violet,  crimson-maroon 

shade. 
Victor  Trouillard,  large,  full,  fine  form,  velvet  crimson. 
Virginal,  large,  full,  fine  form,  white. 

Wilhelm  Neubert,  large,  full,  dark  cherry-red,  shaded  purple. 
Xavier  Olibo,  large,  full,  good  form,  dark  fiery  red,  shaded  with  almost 

black  amaranth-maroon. 

BaseSy  Tea.  Tea-roses. 

Anna  Olivier,  lariice,  full,  blush-carnation. 

Belle  Lyonnaise,  large,  full,  yellow,  deep  canary  shade. 

Bougbre,  very  large,  double,  peculiar  coppery  rose. 

Coquette  de  Lion,  medium,  good  form,  canary-yellow. 

Devoniensis,  large,  double,  yellowish  white. 

Glorie  de  Dijon,  very  large  and  double,  good  form,  yellow  shaded  with 

salmon,  extra. 
Jean  Pemet,  very  large,  full,  fine  yellow,  dark  center. 
Mme.  Bravy,  medium  size,  fuU,  double,  white. 
Mme.  Hlppolyte  Jamain,  large,  very  full,  good  form,  pure  white, 

shaded  coppery  center. 
Mme.  Mnrgottin,  medium,  full,  globular,  fine  form,  dark  yellow. 
Mme.  Marie  Van  Houtte,  large,  full,  good  form,  yellowish  white. 
^Ime.  Mclanio  Villcrmoz,  large,  double,  white. 
Mllo.  Lazariuo  Poizeau,  medium,  full,  bright  red. 
Mar<Schal  Neil,  very  largo,  fine  form,  dark-shaded  yellow. 
Marie  Gnillot,  large,  full,  lubricated,  yellowish  white. 
Princesso  Marie,  medium,  full,  fine  white. 
Victor  Pulliat,  large,  full,  fine  form,  creamy  white. 

Roses^  Bourbons,  and  Noisettes,  Bonrbons  and 

Noisettes. 
Baron  Gonella,  large,  full,  fine  form,  white  center,  roverse  of  petals  rose. 

Heroine  de  Vaucluse,  large,  ftill,  globular,  bright  rose,  striped  with 

carmine. 
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Exhibitions  of  Jmp^ratricc  Eug5nie,  ^org^t  fullt  rosy  lilac. 
Roscii.  Louise  0<lier,  largo,  full,  lino  form,  clear  rose. 

Bourbons  and  Madeleine  Cboniuer,  medium,  full,  cup-form,  blaah-white,  fine. 

Heine  des  Ileii-BourboD,  full,  fine,  cup-form,  rosy  salmon. 

Souvenir  do  Malniaisou,  very  large,  full,  blush-white. 

Vicomto  Fritz  de  Cnssy,  dark-shaded  red. 

Bouquet  d'Or  (Noisette),  large,  full,  dark  yellow. 

Moss-nuM'M.  R08€8y  MO88. 

Mme.  Edwanl  Ory  (remontant),  medium,  full,  bright  rosy  carmine. 
H6Ioi.se,  medium,  double,  bright  red. 
Heine  Blanche,  large,  full,  flat,  pure  white. 

iums  *°^'*^  ^^^^  CerantiiiM«,  single. 

Europa,  dwarf  habit,  large  flower,  good  form  and  substance,  bright 

vermilion-scarlet. 
Alabaster,  medium  size,  pure  white. 
Fournaire,  good  form,  dark  cherry-red. 
Pelleport,  large  flower  and  truss,  brilliant  orange-scarlet. 
Coquette  Suresnes,  medium,  red,  blotched  with  white, 
l^blouissant,  nosegay,  flue,  large  truss,  brilliant  red. 
Laurence  Cliat^,  large  flower  and  truss,  white. 
Victor  Hugo,  large  leaf,  broad  dark  zone,  brilliant  vermilion. 
L.  Gauthicr,  flno  dwarf  habit,  large  truss,  light  cherry-ecarlet,  icood 

flower. 
M.  Joseph  Dubois,  large  flower  and  truss,  very  dark  cherry-red. 

DoiibU'  peran-  Ocrantums^  double. 

iums. 

Francis  IVrsusati,  light  salmon-pink,  white  edge. 
Deput6  Berlet,  purplish  rose,  dwarf  habit,  good. 
Mme.  Tbibaut,  bright  i)urplish  crimson,  free  bloomer. 
Victor  Hugo,  light  red,  salmon  shade,  good. 
L60U  Villard,  deep  cberry-red,  very  goo<l. 

Guillem  Mnngilli,  semi-double,  large  truss,  free  bloomer,  dark  scarlet. 
Senator  Testelin,  bright  vermilion-red,  good. 
Mile.  Baltet,  medium  truss,  thin  petalR,  pure  white. 
Le  Trouvijn*,  largo  flower  and  truss,  cherry-scarlet,  opens  well. 
Boule  du  Bel  Air,  large  truss,  light  orange-scarlet,  fine. 
Magali  Heel  us,  full,  round  truss,  clear  rose,  fine. 
Mme.  Lemolne,  good  flower  and  truss,  bright  rosy  red. 
La  Marseillaise,  large,  flue  truss,  bright  rosy  pink. 
Nymphe,  good  truss,  handsome,  pure  white. 

Norma,  Hosette,  and  Vesta,  were  the  names  of  three  ivy-leaved  gera- 
niums, witb  double  light-purple  flowers,  novel  and  quite  pretty. 

PriartionhiniH.  Pelargoniufiis. 

Boilcau,  petals  clear  rose,  with  white  throat  and  white  edges. 
Camille  Dumesnil,  medium  flower,  free  bloomer,  white  throat,  lower 

petals  rosy  pink,  upper  petals  rose,  blotched  and  shaded  with  dark 

maroon,  all  edged  with  white. 
Captain  Haikes,  large,  semi-double,  bright  vermilion-scarlet,  beaati- 

fully  striped  and  variegated  with  dark  shades  of  crimson-maroon, 

edged  with  white. 
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fimile  Dupont,  dark  purple,  large  dark  blotch  on  upper  petals,  smaller     Bxhibltions  of 
,  flowers, 

ou  lower  ones.  Pelargonlnma. 

Gloire  de  France,  large,  fine  truss,  upper  petals  blotched  and  suffused 

with  dark  maroon  and  rosy  crimson,  lower  petals  spotted  with  the 

same. 
Kingston  Spa,  large,  clear  white,  with  dark-purple  blotch  on  upper 

petals,  small  crimson  spot  on  lower  ones. 
Marie  Casson,  fine,  large,  white,  purple  blotch  on  upper  petals. 
Marie  de  Vando&uvre,  clear,  dark  rose,  with  white  throat  and  white 

edges. 
M.    Guerinois,  large,  fiill  flower,  brilliant  crimson-scarlet,  suffused, 

striped,  and  blotched  with  shades  of  purple  maroon,  extra. 
Noel  Adalbert  Amand,  scarlet  crimsou,  edged  with  white,  white  throat* 
Queen  Victoria,  large,  fine  flower,  crimson-scarlet,  black  blotch  white 

edge,  crimped  petals. 
Regrets  d' Amand  Adalbert,  large  flower,  very  dark. 
Taillode,  fine  form,  dark  rose,  small  blotch  on  upper  petals,  white  e<lgcs. 

Gladioli.  Giadioii. 

There  were  several  exhibitions  of  gladioli   during  the 
season;    one  of  the  finest  I  have  ever  seen,  by  Messrs     vumorin,  An 
Vilmoriu,  Andrieux,  &  Co.,  August  2,  mostly  of  old  and  ^^^ 
well-known  varieties.    From  this  and  other  collections,  the 
following  list  comprises  the  finest  named  varieties  shown : 


Arsino^. 

Amalth^e. 

Ar^thuse. 

Ambroise  Vershaffelt. 

Antiope. 

Anna. 

Astrea. 

Armide. 

Albion. 

Belladonna. 

Beatrix. 

C^im^ne. 

Chloris. 

Canova. 

Carnatiou. 

Croesus. 

CybMe, 

Conqudte. 

Daubenton. 

Eugene  Scribe. 

Giganteus. 

Horace. 

Horace  Vemet. 

H^la. 

Jupiter. 

LuUi. 

Le  Phare. 

Le  V^uve. 


La  Candenr. 

La  France. 

M.  LegouY^. 

Marie  Stuart. 

M.  Broignart. 

Mme.  Kr61age. 

Niobd. 

Norma. 

Orph^. 

Ondine. 

Psyche. 

Phoebus. 

Panorama. 

Princess  Clotildo. 

Pactole. 

Heine  Blanche. 

Rosita. 

Shakspeare. 

Sir^ne. 

Schiller. 

Sir  John  Franklin. 

S^miramis. 

Titania. 

Urania. 

Virginalis. 

Vdnus. 

Zampa. 


In  addition  to  which  there  were  some  good  new  seedlings' 


but  unnamed. 
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BxhibitiooR  of 
flowers. 
Begonias. 


PeoQies. 


Phloxes. 


Beffonias, 

Large  collections  of  begonias  were  shown  daring  the 
Exposition,  both  planted  in  the  oi)en  ground  and  in  the 
horticaltural  boildings,  including  the  various  kinds  of  large- 
leaved,  tuberous-rooted,  greenhouse  and  bedding  varieties. 
Many  new  and  unnamed  kinds  were  among  them,  some 
having  considerable  merit.  Among  the  new  seedling  be- 
gonias were  some  very  pi-etty  double  varieties,  one  very 
remarkable,  with  eight  rows  of  petals,  brilliant  orange- 
scarlet,  by  V.  Lemoine.  The  following-named  varieties  were 
quite  distinct  and  good : 


Adrieu  Roblne. 

Arcturus. 

Comtesse  de  Madaillac. 

Inimitable. 

Jales  Dehaussy. 

Keramis. 

Le  Bnin. 


Louise  Chretien. 
Mme.  Panhard. 
Margaritacea. 
Michael  Ange. 
Varsovie. 
Victor  Bleu. 


Peonies, 


Adelaide  Delache,  large,  double,  shaded  pink  and  rose. 
Charles  de  Belleyme,  imbricated,  fine,  dark  crimson. 
Charles  Gosselin,  whit«,  flecked  with  red. 
Doctor  Br^tonneau,  large,  double,  ox>en,  deep  rose. 

Phloxj  perennial. 

The  following  were  fine  and  noticeably  distinct  among 
the  exhibitions  of  perennial  phloxes : 

Cdline  Lavonst,  cherry-red,  dark-maroon  eye. 

Giddon,  bright,  clear  pink,  crimson  eye. 

Lamartino,  rosy  lilac,  edged  with  whit«,  large  crimson  eye. 

L^poldiue,  white,  crimson  eye. 

Liervallii,  rosy  crimson,  striped  with  white. 

Lep^rc,  clear  pink,  large,  shaded-orimson  eye. 

Mme.  Domage,  dwarf,  cherry  center,  white  edge. 

Mme.  J.  Mandet,  white,  with  crimson  eye. 

Mme.  Pauchet,  clear  white,  pink  eye. 

Mme.  Schwartz,  dwarf,  large  truss,  pure  white. 

N6mdsis,  light,  clear  rose,  dark-crimson  eye. 

Oscar  Beyer,  rose,  crimson  eye. 

Pandorc,  light  lilac,  dark-purple  eye. 

Roi  des  Blancs,  dwarf,  fine,  pure  white. 

Due  de  Wellington,  large,  fine,  white. 

James  Odler,  fine,  white,  pink  shade. 

L<Sonio,  large,  double,  fine,  white. 

L'lllustration,  fine,  x>ointed  petals,  deep  rose. 

lAon'iQ  Callot,  fine,  white,  pink  blush. 

Mardchal  McMahon,  dark  crimson. 

Solfatare,  white,  shaded  with  yellow. 

Victor  Lemoine*  very  dark  crimson. 
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Iris. 

In  a  collection  of  about  30  varieties  the  following  were 
the  finest  and  quite  distinct  in  character : 


Exhibitiont  of 
1Iow«)rt. 
Iris. 


Aaron. 
Cbam61eon. 
Cormai. 
Julia. 


Le  Drapeau. 

Minerve, 

Pro8eq}ine. 


Echeverids. 


L.  Chat6  exhibited  about  100  varieties  of  echeverias,  of 
which  these  named  were  most  distinct : 

Arachnoidcum  forma.  Hirtum, 

gnaphalon  (cluster).    Imbricatum, 


Antarcticum, 

Arvenense, 

Arachnoidea  Arvenense, 

Alpinum, 

Barbarioum  (maroou). 

Bort  gayanum, 

Camescens. 

Camutum, 

Calcareum. 

Glaucum. 

Heuffeleii. 


Beginia  amalia. 

Bubieundum, 

Budeni, 

SelebonL 

Tectorum, 

Tectorum  Neuillg. 

Triste. 

Umbilicum  chrisanthnm 

Umbilicus  spinulosus. 

VenUmcolum. 

Webbiana  (cluster). 


Clematis. 


Several  of  the  newer  varieties  of  this  beautiful  climber 
were  on  exhibition  and  in  bloom  during  the  season,  the  fol- 
lowing being  among  the  best : 

Atrag^ne  des  Indes,  small  or  mediam-size  flower,  double,  white,  very 

pretty. 
Cylindrica,  medium,  bell-shaped  flower,  light  purple,  with  dark  stripe 

in  center  of  each  petal. 
Gloire  de  St.  Julien,  large  flower,  broad  petals,  free  bloomer,  strong 

grower,  rich  dark  purple. 
Integrlfolia  Dnrand,  large  flower,  medium  narrow  petals,  handsome 

azure-blue. 
Jaokmanii,  an  old  but  one  of  the  best  vaneties,  large  flower,  bright 

reddish  purple. 
JMnne  d'Arc,  large  flower,  very  light  purple. 
lAdy  Caroline  Neville,  very  large,  about  twice  the  size  of  Jackmanii, 

light  purplish  lilac,  with  dark  strijie  through  the  center  of  each 

petal,  very  fine. 
Lanuginosa  Nivea,  very  fine,  large  white  flower. 
Lucie  Lemoine,  double,  fine. 

Magnifica,  very  large  flower;  broad  petal,  light  reddish  purple. 
Marie  Dufosses,  very  large  flower,  5''  in  diameter,  light  lilac. 
Rubella,  flue,  large  flower,  very  abundant  bloom,  dark,  rich  purple. 
Thunbridgensis,  large,  bright  purple. 
Velntina  Purpurea,  medium  size,  dark  velvet,  purple. 
ViticeUa  Modesta,  resembles  Jackmanii,  but  rather  lighter  in  color. 
Viticella  Venosa,  large,  dork  purple  flower,  with  light  stripe  through 

center  of  each  petal,  giving  the  flower  a  star-like  appearance. 


EcheveriM. 


ClematiB. 
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ExhibitioDa  of 
flowers. 
Climbers. 


Gloxinias. 


Cycads. 


Climbers, 

In  a  collection  of  climbing  plants,  of  varions  kinds,  I 
found  the  following,  which  were  good: 

Ampelopsis  hirsula,  Bkincospermum  joBntUnnda, 

cordata,  Solanum  variegatum. 
hedcracca,  jaamin\folia. 

Bhincospermum  variegala  alba,  Smilax  aspera, 

variegata  aurea.  laurifolia, 

scandcns.  tomnotddt. 

With  also  some  handsome  passifloras  and  honeysuckles. 

Oloocinias. 

Some  large  collections  of  this  beautiful  flower  were  ex- 
hibited, both  of  named  varieties  and  new  seedlings.  J. 
Yallerand  had  about  100  varieties.  I  noted  the  foUowing  as 
specially  flne : 

Girandolo.  Mignonctto. 

La  France.  M.  Pygmy. 

Le  Cliarmonr.  Bichard  Wallace. 

Mme.  Daval.  Rot  de  Su^e. 

Mme.  Pinaud.  Sang  Ganlois. 

Some  of  the  unnamed  seedling  varieties  of  1877-^78  were 
also  very  good. 

Cycads. 


The  following  handsome  collection  of  cycads  was  exhib- 
ited in  June,  in  large  tubs.  They  were  all  large  and  finely- 
grown  specimens. 

Balaniium  antarcticum  (18'  high,  12'  EncephalartoB  Vroomii, 

spread.  alieiMtemU, 

Cifoas  circinalis,  vemiooM, 

circinalis  glauoa,  Macrozamia  FraaeriL 

Ccraiozamia  Mexioana,  ooralipes. 

Cycas  Nordmandiana,  Zamia  Ghellinokii, 

revoluta,  Lindeniu 

media.  villoaa  amplieata, 

Biuminiana,  horrida, 

Dion  edule.  cyoadoifoJia, 

Enccphalartos  caffre. 

Palms,  mnsns.  In  addition  to  the  above,  there  were  also  many  flne  spec- 
imens of  palms,  musas,  and  cycads,  in  many  parts  of  the 
Exposition  grounds ;  some  planted  in  open  ground,  others 
in  large  tubs. 

Aiocn.  Two  large  aloe^,  or  century  plants,  in  bloom,  stood  near 

the  entrance  to  the  building  of  the  Principality  of  Monaca 

There  were  also  exhibited,  in  their  season,  in  the  horti- 

commonor  cultural   buildings,  flne  collections  of  the  more  common 

"^^"'  flowers,  in  great  variety,  including  asters,  balsams,  carna- 

tions, dahlias,  godetias,  hollyhocks,  larkspurs,  pansies,  do- 
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tentillas,  phlox,  zinnias,  etc.,  but  which  scarcely  reqaire  far- 
ther notice. 

Among  variegated  leaved  trees  and  shrubs,  N'egundo  at-  trees  Mdlhro\^ 
gentea,  or  silver-leaved  maple;  Tilia  argenteay  or  silver- 
leaved  linden;  several  of  the  newly-introduced  Japanese 
maples,  including  Acer  Japonicum,  A.  atropurpureay  A.  Lor- 
bergii,  A,  palmatifidumy  A.  palmatum^  A,  platanoides  Schrced- 
leriiy  A.  reticulatum,  A.  aanguineumy  and  others;  Euony- 
mus  aurea  and  argentea  ;  Weigela  rosea^  fol.  varies /ata  ;  Cissis 
vitigineay  a  handsome  variegated-leaved  climber,  were  no- 
ticeable and  pretty. 

EXHIBITION  OF  FRUITS  AND  VEGETABLES.  frSS^llnd^'vege^ 

tables. 

Displays  of  fraits  and  vegetables  were  made  in  the  hor- 
ticultuml  buildings  at  the  same  times  that  the  flowers  were 
exhibited;  and  although  the  exhibitions  in  these  depart- 
ments were  not  generally  very  remarkable,  either  for  variety 
or  quantity,  there  were  some  articles  exhibited,  especially 
in  vegetables,  of  great  excellence. 

Strawberries.  strawberries. 

Strawberries  were  on  exhibition  early  in  June,  about  50 
varieties,  in  pots,  large  and  well  grown.  The  most  notable 
for  large  size  were : 

Aglad  de  Bemot.  Mme.  Charles. 

Bertha  Montjoio.  Muscadine  do  Lidj^e. 

Dr.  Mor^re.  Mme.  Nicaise. 

Dr.  Nicaise.  Pulchra. 

H€b6,  Professor  Pynaert. 

Joseph  Riffaut.  Reine  de  Noir. 

La  Favorite.  Sabrenr. 

Marj^erite.  Myatt's  Stirprise. 

As  a  rule,  the  largest  varieties  seemed  less  prolific  than 
those  of  smaller  size.  But  of  the  above  list.  Dr.  Mor^, 
Mme.  Charles,  Marguerite,  and  Muscadine  de  Li^ge  were 
quite  prolific,  as  well  as  very  large.  The  following  were 
very  prolific,  but  somewhat  less  in  sice : 

Angnste  Nicaise.  Newton  Seedling. 

L'Exposant.  President  de  la  Coear. 

Mme.  Charles  do  Cazanove.  Victoria. 

In  after  exhibitions  Dr.  Mor^re  and  Marguerite  appeared 
the  finest  of  all.  Brown^s  Wonder,  Monsieur  Fournier  (very 
dark),  and  Prince  Arthur  were  very  handsome.  Sir  Joseph 
Paxton  and  Jucanda  were  also  on  exhibition;  large  and 
handsome,  about  equal  in  appearance. 

The  white  and  red  Alpine  or  perpetual  strawberries  were   Alpines. 
also  on  exhibition  during  the  whole  season,  but  contained 
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fTOita*^*****"*  "^nothing  remarkable,  unless  a  variety  called  ^^Fnuse  Dura* 
strawberrieB.  (Fig.  22),  and  claimed  to  be  a  new  seedling,  may  prove  val- 
uable. It  was  ou  exhibi- 
tion every  month  ttom 
June  till  October.  A 
long,  iK)inted  berry  of 
deep  red  color  and  large 

FiQ.  22,—**  FraUe  Duru'' {average  size),  gize    for   an    Alpine. 

Wliether  its  size  and  appearance  were  due  to  extraordinary 
cultivation  I  could  not  ascertain.  It  appeared  somewhat 
like  the  ''Mexican  ever-bearing'^  strawberry,  which  was  in- 
troduced in  the  United  States  some  years  since,  but  which 
proved  nearly  worthless  for  general  use. 


Fraite  Duru. 


Cherries. 


Plums. 


Cherries. 

Cherries  were  exhibited  in  limited  quantities  and  in  but 
few  varieties.  They  were,  however,  of  remarkable  excel- 
lence; large,  finely  colored,  and  high  flavoreil.  The  early 
exhibitions  were  from  Italy,  mostly  from  the  region  of  Turin. 
Among  a  collection  from  Vallee  d'Aulnay,  ^  Sceaux  (Seine), 
I  noticed  Governor  Wood,  one  of  the  late  Dr.  Kirtland's  seed- 
lings, originated  at  Eockport,  Ohio,  labeled  as  an  English 
variety,  with  highest  commendation  for  quality  and  pro- 
ductiveness. In  June,  the  handsomest  varieties  shown  were 
Bigarreau  des  Confiseurs,  very  large,  yellow,  with  red  cheek, 
and  Bigarreau  Bouge,  beautiful,  bright,  dark  red.  In  Au- 
gust, Ar(*hduke,  Belle  Magnifique,  and  Napolten  Bigar- 
reau were  among  the  finest.  The  markets  of  Paris  also 
seamed  well  supplied  with  cherries  of  fine  quality  during 
the  season,  but  many  of  them  were  brought  by  railway 
from  Germany  and  Italy. 

Pluvis, 

Plums  were  shown  in  great  variety  and  of  very  fine  qual- 
ity. The  curculio,  which  is  so  destructive  to  the  plum  in 
America,  does  not  seem  to  prevail  in  France ;  certainly  not 
to  any  injurious  extent.  The  principal  exhibitions  were 
made  on  the  1st  and  the  15th  of  Augusts  Among  the  finest 
were  the  following  kinds: 

Abricot.  Bleu  de  Belgique. 

Abricot^Sti  Jauuo.  Coc's  Golden  Drop. 

AltoBse.  Drap  d'Or  Eap^ren. 

Abricotde  Blauche.  Dame  Aubert. 

Antuiiui  Compote.  Damas  Anderka. 

Albany  Beauty.  Dame  Victoria. 

Anna  Lawson.  Damas  Violet  dee  Carmelites. 

Blunche  de  Palermo.  Damas  de  Maugeion. 

Bingham.  Damas  Noir. 


HOBTICULTURE:   commissioner   CAMPBELL.  375 

Damas  de  Septembre.  Perdrigion  Violet  Hatif.  Exhibitions  of 

Des  Byonni^res.  Petite  Mirabelle. 

Early  Prolific.  Pond's  Seedling. 

Golden  Gage.  Pont  Brillant. 

Goliatb.  Poire. 

Hazard.  Quetsche  Engine  Furst. 

Imperial  Gage.  Reine  Claude  de  Bavay. 

Imperial  de  Milan.  Reizenstein  Jaone. 

Imp^al  Ottoman.  Reine  Claude  Diaphane. 

Jacintbe.  Reine  Claude  Rouge. 

Jerusalem  Jaime.  Reine  Claude  Don^. 

Jefferson.  Reine  Claude  Prdcoce. 

Kirk's  Plum.  Royal  Hative. 

Lafayette.  Royal  de  Bebrens. 

Lucas  Frilbe  Zwotscbe.  Reine  Victoria. 

Merveille  de  Septembre.  Reine  Claude. 

Merigon.  Royal  Lucas. 

Monsieur  Hatif.  Smitb's  Orleans. 

Monsieur  Jaime.  St.  £tienne. 

Monsieur.  Violette  Am^ricaine. 

Montfort.  Violette  Imp^riale. 

MaoLangblin.  Virginale  Blancbe. 

Mirabelle  Gros.  Wasbington. 

Mitcbelson.  Wasbington  Purple* 

Perdrigion  Rouge. 

The  variety  named  Merigon  is  a  new  seedling,  which  will  The  Merigon. 
be  offered  for  sale  in  autnmn  of  1879.  It  is  of  enormoas 
size,  neariy  black  in  color,  oval  or  egg-shaped,  and  as  large 
as  large  hen's  eggs.  It  is,  however,  rather  coprse  in  text- 
ore,  and  not  above  third  rate  in  quality.  Some  members  of 
the  French  jury  pronounced  it  as  "very  poor"  in  quality. 

A  handsome  specimen  plant  of  a  prune  named  Diadem, 
about  3'  high,  was  exhibited  in  a  IC  pot,  bearing  19  large 
prunes. 

Peaches.  Peachee. 

Peaches  were  shown  in  a  few  varieties  from  Italy  and 
from  Montreuil,  July  16 — Early  Beatrice  and  Pr^coce  de 
Halle  (Hale's  Early),  and  Reine  des  Vergers.  Some  Early 
Beatrice  grown  in  pots  were  very  fine.  Afterward,  during 
the  season,  small  collections  were  exhibited,  generally  re- 
markably well  grown  and  highly  colored,  from  various 
sources  in  the  vicinity  of  Paris  5  also  from  Nice  and  Turin. 
The  peaches  exhibited  were  mostly  grown  as  specimens,  on 
walls  or  in  pots  under  glass.  The  following  were  the  prin- 
cipal and  best  varieties : 

Abricot  (Tery  large).  Bon  Ouvrier. 

BeUe  Carti^re.  Bourdine. 

Belle  de  Yitry.  Bemardin  de  St.  Pierre. 

Belle  Bouflse.  Brindeau. 

Belle  Imp^riale.  ChanceUor. 
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ExbibitioDs  of  Chevrensc. 

frultA. 


Peachea. 


Nectarines. 


ApricoU. 


Apples. 


CrawfonVH  Early. 

Du  Prado. 

Egypt. 

Early  lioatrice. 

Early  Louitio. 

Early  Rivera. 

Galiando  Pointue. 

Gregory's  Late. 

Grosse  Mlgiioime. 

Grussc  Mignouiie  Hative. 

Iiu])<^riale  Eugenie. 

Leopold  I. 

Mnie.  Lassaque. 

Mndcleino  Blanche. 

Madeleine  Couraou. 

Madeleine  Jaune. 

Malta. 


Mignonne  Tardive. 

Madeleine  Jaune  de  BordMinx. 

Noblesae. 

Noir  de  Montreoil. 

Pavle  Blanc. 

Pavio  Jaune  Pr^coce. 

Pdcho  Jaune. 

Pri^occ  de  Halle  (Hale's  Early  t). 

Princess  of  Wales. 

Reine  des  Vergero. 

Sal  way. 

Sienlle. 

Tardive  Lep^re. 

T^txjn  de  Vdnns. 

Verte  de  Beaulieu. 

Ward's  Late  Free. 

Walburton  Admirable. 

Yellow  Admirable. 


Nectarines. 


Blanc. 

Bnignon  Violet. 
De  Feligny. 
Jaiine  Pitmastou. 


Loni  Napier. 
Newington. 
Violet  Hatif. 


ApricoU, 


Apricots  were  also  exhibited  iii  considerable  quantity ,  but 
all,  or  nearly  all,  were  of  one  variety,  the  peach  apricot. 
The  peaches  and  nectarines,  as  well  as  the  apricots,  although 
well  grrown,  of  large  size,  and  bcjiutifully  colored,  were  not 
as  high  flavored  as  the  same  varieties  grown  in  the  United 
States,  pro1.>ably  on  account  of  much  rain  and  a  lower  aver- 
ago  temi>erature  in  summer. 

Apples. 


«lort 


The  exhibitions  of  applet  throughout  the  season  were 
rather  small,  and  as  a  rule  not  of  superior  excellence.    One 

of  the  best  collections  was  shown  at 
Versailles,  at  an  international  exhibi- 
tion on  the24th  of  August — ^25  varieties, 
xowe  de  Bor-     «^  TBk  ^'^^^g^'  ^"^  haudsomc,  from  Turin,  and 

alK)ut  100  jilates  from  different  sections 
of  France,  ranging  from  medium  to 
l)Oor  in  appeiirauce.  The  greater  por- 
tion of  the  apples  Avere  of  varieties  not 
in  general  cultivation  in  the  United 
Fig.  23.— .4/};)7f ,  NohU  de  States.  The  best  collection  of  apples 
Bordort,  ^t  the  Exposition  horticultural  build- 

ings was  shown  on  the  15th  of  September,  when  there 
were  about  100  plates,  many  varieties  smooth  and  well 
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colored.    The  following 
ing  the  season : 

AlfriBton. 
Alexander. 
Antonowka  (Polish). 
Beauty  of  Kent. 
Belle  de  Cholcr. 
Bihout. 
Belle  Dubois. 
Bolwiller. 
Borowicki. 
Calville  Blanc. 
Calviile  tVtt6. 
Calville  Garibaldi. 
Calville  Marbr<S. 
Canterbury. 
Celini  Pippin. 
Count  Orloflf. 
Duchowoje  (Polish). 
Early  Joe. 
Early  Romanite. 
£carlate. 
Fraise. 
Golden  Drop: 
Grand  Alexander. 
Gravenstein. 
Hawthomden. 
Huntingdon. 
Jaqnes  Lebelle. 
Langton. 


were  among  the  best  exhibited  dur- 

Lord  Suffield. 

Marguerite. 

Noble  de  Bordort,  a  very  curiously 

shaped  apple,  quite  uniform  (Fig. 

23). 
Nonpareil. 
Oslin. 

Passe  Pomme. 
Pierre  le  Grand. 
Rambourg  {Rambot). 
Rambourg  d'£t^. 
Red  Astrachan. 
Reinett«  Blanche  de  Canada. 
Reinettc  d'Espagne. 
Reinctto  Hollande. 
Robin. 

Sugar-loaf  Pippiu. 
Summer  Golden  Pippiu. 
Surprise  d'£t^. 
Titowska  (Polish). 
Transparent  d' Astrachan  (white). 
Transparent  Blanche. 
Transparent  de  Cronccls. 
Transparent  Rouge. 
Vermilion  d'£t^. 
Violette. 
Williams. 

Fears. 


Exhibitions  of 
fraita. 


Pears  were  exhibited  in  great  variety  and  in  considerable 
quantities,  although  the  season  was  apparently  unfavorable 
for  pear  culture  in  the  neighborhood  of  Paris.  Many  trees 
were  not  bearing,  and  the  markets  were  not  well  supplied. 
Many  of  the  pear  trees  in  the  Exposition  grounds,  which  had 
been  transplanted  in  March  and  April,  bore  handsome  crops, 
and  ripened  their  fruit  apparently  as  well  as  if  they  had  not 
been  moved.  I  noticed  a  Beurre  d'Amanlis  pear  tree  trained 
"en  espalier,"  about  S'  high,  with  37  large  and  well  grown 
pears.  The  first  pears  exhibited  in  July  were  Beurre  Gif- 
fard,  Citron  des  Garmes,  £pargne,  and  Madeleine.  Of  the 
large  number  exhibited  the  following  were  noticeable  for 
fine  size  and  handsome  appearance : 

A4j^e  Lancelot.  Belle  de  Berri. 

Andr^  Desportes.  Beurre  d'Amanlis. , 

Auguste  Jurie.  Beurre  Clairgeau. 

Bartlett.  Beurre  Diel. 

Barbincinet.  Beurre  d'Ez^. 

BeUe  Angevine.  Beurre  Gris. 

BeUe  de  Bruzellcs.  Beurre  GoubaulL 


Apples. 


Pearn. 
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Exhibitions  of  Beurre  d'Hardenpont. 
™  *'  Bearre  Hardy. 

Beurre  Magnifique. 
Beurre  Six. 
Bergamot  d'£t<5. 
Blanquot  Anastere. 
Blanquet  Gros. 
Briffaut. 
Calebasae. 
Cat  iliac. 
Penrn.  Clapp's  Favorite. 

Colniar  d'Aremberg. 
Colmar  d'fiUS. 
Conscillc  do  la  Cour. 
Delices  d' Angers. 
De  Tongres. 
Doyenne  Boussock. 
Doyenne  du  Cornice. 
Doyenne  d'Hiver. 
Doyenne  Jauuo  d'£t6. 
Dovenne  de  Merode. 


Grapea. 


Doyenne  St.  Miohel. 

Doyenne  St.  Boch. 

Dnchesse  d'Angooldme. 

Dncheeae  do  Berry. 

fipig^ard. 

Fondante  du  Bois. 

G6n^ral  Totleben. 

Howell. 

Le  Brnn. 

Louise  Bonne  d'Avranches. 

Lngon. 

Madeleine  d' Angers. 

Monchallard. 

Nouveau  Poiteau. 

Passe  Colmar. 

Petit  Blanquet. 

Petite  Marguerite. 

Prudent  Van  Mens. 

Triomphe  de  Jodoigna 

Van  Marnm. 


WiUiam. 

There  were  on  exhibition,  the  middle  of  September,  some 
very  fine  collections  of  pears : 

160  plates  and  baskets  from  the  School  of  Horticulture 
of  Versailles. 

75  varieties  of  pears  and  apples  from  the  arboricolturists 
of  Montreuil. 

23  varieties  of  pears,  of  immense  size,  perfect  and  well 
colored,  from  "  Gallion,  at  Avigny.'^ 

200  varieties  of  pears  and  115  of  apples,  from  S.  Nicolar, 
of  Igny. 

41  varieties  from  Turin,  mostly  with  local  or  strange 
Italian  names. 

Several  smaller  collections  were  also  shown  during  the 
season,  not  specially  remarkable.  Antoine  Besson,  of  Mar- 
seilles, was  a  large  exhibitor  of  various  kinds  of  fhiits, 
among  which  were  100  varieties  of  pears. 

Grapes, 

The  exhibitions  of  grapes  were  large,  varied,  and  inter- 
esting, and  held  a  prominent  place  throughout  the  season, 
as  the  production  of  grapes,  both  for  the  table  and  for  the 
manufacture  of  wine,  is  one  of  the  most  important  horti- 
cultural industries  of  France.  In  addition  to  the  large  col- 
lections of  varieties  which  were  brought  to  the  ExxMmition 
buildings  from  time  to  time  and  shown  nx>on  plates,  in  bas- 
kets, and  in  clusters  upon  the  branches,  there  were  grow- 
ing vines,  both  in  open  ground  and  in  houses  of  glass  con- 
structed specially  for  that  purpose.  Some  handsome  and 
well-grown  collections  of  bearing  vines  in  potB  were  also 
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shown  during  July,  August,  and  September.    The  princi-  frS^/^*****'*'  ®' 
pal  exhibitions  of  grapes  growing  in  large  pots  were  from — 

M.  £tienne  Salomon,  a  large  grape-grower  of  Thomery. 

The  School  of  Horticulture  of  Versailles. 

Bose  Gharmeux  and  J.  Margottin,  filsy  from  ne^r  Paris. 

Auguste  Boy,  of  Paris,  exhibited  50  varieties  of  grapes 
in  plates. 

Antoine  Besson,  of   Marseilles,  230,  including  several 
American  varieties,  among  which  weye  Clinton,  Gunning-    Grapes, 
ham,  Delaware,  Jaquez,  and  some  others. 

In  this  collection  were  some  immense  bunches  of  red  and 
white  Malaga  grapes,  also  specimens  of  the  curious  variety 
called  Gomichons,  both  white  and  violet  in  color;  they  are 
of  a  large  size,  and  in  shape  much  like  a  small  cucumber. 
The  following  six  varieties  were  exhibited,  finely  grown,  in 
pots,  apparently  well  ripened,  on  the  Ist  of  July : 

Black  Hamburgh,  Block  Prince,  Foster's  Seedling,  Fronkenthnl, 
Hamburgh  Dor6,  and  Mill  HiU  Hamburgh. 

The  following  were  among  the  principal  exhibitions  dur- 
ing the  remainder  of  the  season : 


Black  Alicante. 

Black  Muscat. 

Blanc  de  Courtillier 

Bondxiles. 

Bowood  Muscat. 

Cannon  Hall  Muscat. 

Chaaselas  Blanc. 

Chasselas  Blanc  de  Thomery. 

Chaaselas  Dor6. 

Chaaselas  de  Montauban. 

Chaaselas  Rose. 

Chaaselas  Rose  Royal. 

Chavoust. 

Cornichon  Blanc. 

Diamant  Straube. 

Dnc  de  Magenta. 

G^n^ral  de  Marmora. 

Gk>lden  Hamburgh. 

Gromier. 

Gros  Conlord. 

Grosse  Perlc. 

Hative  G6ne. 

Lady  Downes. 

Madeleine  Blanche  Royale. 

Madeleine  Pr^coce. 

Madresfield  Court  Muscat. 

Malingre. 

Mttrluus. 


Mascara. 

Muscat  of  Alexandria. 

Muscat  d'Astrakan. 

Morillon  du  Luxembourg 

Muscat  Noir. 

Muscat  St.  Laurent. 

Mrd.  Pince's  Black. 

Mrs.  Pince's  Muscat. 

Nivette  Blanche. 

Noir  Hatif  Marseille. 

Pearson's  Golden  Queen. 

Pr^cooe  Malingre. 

Pr^coce  de  Saumur 

Reveliotte. 

Ribier. 

Ronsard. 

Rose  Chasselos. 

Rose  dn  Roussillon. 

Roumania. 

Royal  Ascot. 

Royal  Madeleine. 

Royal  Vineyard. 

St.  Albans. 

St.  Marie. 

Tchaons. 

Trebbiano. 

West's  St.  Peter'ib 

White  Tokay. 


The  vines  in  pots  were  trained  mostly  in  spiral  forms,    viaea  ia  pots. 
and  seemed  very  productive  and  well  ripened.    Figs.  24-26 
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^ij^i^bitinn*  ofghow  8ome  of  the  most  freqaent  styles  of  growing  and 
training  in  {wts.    That  shown  in  Fig.  24  has  a  single oml  of 


Pio.98. 


viue*  in  pota.  the  main  braucli,  fixtm  which  npright-bearing  slioots  are 
trained  to  stakes  around  the  circumference  of  the  pot;  the 
8ecoii(l  and  third,  different  mode»  of  training  the  main 
Rpinitininiiig.  branch  io  spiral  fonn,  from  which  fruit  spurs  were  allowed 
to  grow  along  the  entire  length.  There  were  also  appli- 
ances for  keeping  grapes  fresh  for  some  time  after  being 
cut  ironi  the  vines.  They  were  usually  of  circular  form, 
arrangc<l  no  as  to  accommodate  as  many  clusters  as  possible 
in  circular  rows,  one  above  the  other,  each  cluster  cut  with 
a  piece  of  the  branch  6"  long  below,  which  was  inserted 
in  a  tube  filled  with  wat«r.  These  tubes  were  arranged  in  a 
frame-work  just  far  enough  apart  to  keep  the  clnsters  of 
grapes  from  touching,  and  I  saw  grapes  kept  looking  fresh 
for  several  weeks,  by  this  method. 
Grapf  aiMw.  The  accompanying  drawing  (Fig.  27)  will  give  an  idea  of 
the  manner  of  cutting  the  grapes,  and  of  placing  them  in 
the  tubes.  The  frame-work  holding  the  tubes 
may  be  made  of  any  convenient  form.  A  sim- 
ilar method  of  keeping  roses  for  exhibition 

seemed  very  effective  and  useful.    A  long  tin 

Fig.  27'— Grape  cylinder  (Fig.  28),  with  upright  small  tubes 
giaat.  into  which  the  stems  of  roses  or  other  cut 
iiowers  were  inserted,  the  whole  being  filled  with  water, 
kept  them  fresh  for  some  time. 
^i-sUm**-  '^  succession  of  these  cylinders  upon  an  inclined  upright 
frame,  when  filled  with  different  varieties  of  roses,  had  a 
very  good  effect,  and  afforded  an  excellent  opportonity  for 
observation  and  comparison  of  the  kinds  exhibited. 
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A  plain,  small  greenhouBe  (Fig.  29),  lO*  wide  and  about  Fiin«rgu»« 
46'  long,  witli  frames  and  saah  of  iron,  stood  near  the  horti- 


"   ■    " 


Pig.  28. — Tube  for  displaying  and  pretaring  extfloiien. 

cnltural  buildings  in  the  Exposition  groands.  All  the  sash, 
both  upper  and  lower,  were  hinged,  and  any  or  all  could  be 
opened  more  or  less  for  veatilation,  or  other  purposes,  as 
occasion  might  require.  The  house  was  used  for  a  cold- 
vinery  by  Mr.  £tienDe  Salomon,  of  Thomerj',  and  was  filled 


Fia.  39. — Small  greenhoiae  milk  iron/rame. 
with  various  sorts  of  grape  vines  closely  planted,  about  3' 
apart,  in  borders  3'  wide,  filled  to  the  level  of  the  stone  cop- 
ing which  surmouuted  the  brick-work  which  formed  the 
foundation  of  the  house.  These  \ines,  30  in  number,  were 
3  years  old,  and  were  planted  in  this  honse  in  March.  They 
were  all  bearing  handsomely  tcom  7  to  10  clusters  each,  and 


width  a,  belglit  8'. 
FlO.  30. — Small  grtenktutt;  woodeit ftafnet  anil  m«A. 

were  well  advanced  towards  niatnrity  Jnty  25  following. 
A  row  of  younger  vines,  not  in  bearing,"  were  planted  in 
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^^^•»oi)eu  air  along  oae  aide  of  this  house,  truued  npon  a  low 
wire  trellis.    They  did  not  present  as  healthy  an  appeoranoe 
ji J      as  the  vines  under  glas8,and 


required  the  application  of 
Bulphnr  several  tames  dar- 
ing the  season  as  a  protec- 
tion from  oidiuntf  or  mildew 
of  the  foliage. 
•i  The  greenhonse  Fignre  29, 
,g  was  one  of  the  cheapest  and 
S  simplest  on  the  grotmds;  bat 
i  beinghuiltofiron,gla88,and 
^  etoiie  woald  be  very  dnrable. 
I  Another,  somewhat  larger, 
--  bat  of  similar  constroction, 
J  built  of  wood,  seemed  ded- 
I  rable  when  etBcieney  and 
s  economy  were  considered. 
\  In  this  house  (Fig.  30)  only 
S  the  lower  sashes  were  mov- 
■I  able,  upper  ventilation  be- 
£  ing  accomplished  by  small 
'^  movable  sashes  at  the  top. 
:z  These  bouses  conld  be  used 
^  with  or  without  heating  ap- 
I.  paratus,  and  made  of  any 
'i  desired  length, 
?  Besides  these  compara- 
tively cheap  and  simple 
green  -  houses,  there  were 
many  others  very  expensive 
and  elaborate,  somecircnto, 
dome-8hai>ed  stmctnres,  and 
other  fanciful  shapes,  of  iron 
and  glass,  very  onianicnttil,  but  practically  no  more  vain- 
able  than  the  more  simple  and  less  expensive  forms.  Fig. 
31  represents  one  of  those 
structures  which  was  ou  ex- 
I  hibitiou  among  others  moch 
I  more  ornate. 

Fig.  32  represents  a  small 

]  lean-to  glasHStructare,  suited 

I'"^' for  side  walls  or  similar  situ- 

Fig.  :H.— twm-to  or  »id»itall  green-  ations ;    Fig.  33,  a    botched 

**"""■  frame,  with  light  iron  sash, 

which  seemed  very  convenient  and  durable.    Fig.  34  is  fu 

ornamental  greenhouse,  by  M.  Mich&ux.    The  central  pavil- 
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Hot-bed  frame. 


ion  is  square,  with  rounded  corners,  25'  square,  22'  high ;  g^^^^^^^ 
the  two  ends  each  SC  long,  IV  wide,  12'  high.     Divided  ^4. . 
inside  into  three  compartments, 
to  accommodate  different  varie- 
ties of  plants.    A  graceful  and 
elegant  structure.      A   small 

model  (Fig.  35)  was  exhibited  Fig.  33.— flbt-ftcd;  iron  »a«A. 
to  illustrate  the  advantages  of  curved  glass  for  the  upper 
I)ortion  of  glass  structures,  in  preventing  injury  by  the 
action  of  rainfall  upon  the  putty  used  for  glazing.  The 
sash  were  made  of  iron,  the  glass  bedded  in  putty,  with  the 
curved  side  downward.  In  some  cases,  the  putty  was  painted 
with  white-lead  paint,  extending  in  a  narrow  line  down  upon 
the  edges  of  the  glass,  and  then  covered  entirely  with  strips 
of  tin-foil,  the  white  lead  causing  it  to  adhere  very  closely, 
and  to  make  the  glazing  quite  water-tight.  The  curved 
form  of  the  glass  would  cause  the  rain  to  run  away  from  the 
sash-bars  and  to  the  center  of  the  panes,  thus  greatly  less- 
ening the  effects  of  moisture  upon  the  putty,  and  rendering 
the  structure  much  more  lasting  and  durable. 


Curved  gloM 
Bash  for  hot-beda. 


Fig.  35. — Curved-gla$a  sash  for  hot-btds. 

In  addition  to  the  grapes  heretofore  mentioned,  the  most 
of  which  were  grown  under  glass  and  upon  protected  walls, 
there  were  exhibited,  the  middle  of  September,  a  collection 
of  the  small  black,  white,  and  red  vineyard  grapes  from  the 
region  of  Argenteuil,  from  which  the  wines  of  that  section  Argenteuii 
are  made.  Gamay  Rouge  is  a  small  red  grape  about  the  ••oamay." 
size  of  the  Delaware  grape,  and  in  apx)earance  much  like  it. 
Gamay  Noir  is  black,  and  in  size  and  general  appearance 
like  the  Clinton.  Gouait  Blanc  and  Meillet  Vert  are  both 
light-colored  grapes,  about  the  size  of  Martha.  The  Ga- 
may Noir  makes  the  red  wine  of  Argenteuil.  They  were 
all  rather  acid  to  the  taste  and  appeared  hardly  ripe.  In 
character  and  flavor  they  resembled  the  Alvey,  more  than 
any  other  American  variety. 

Some  very  handsome  collections  of  fruits  were  brought  Italian  fmits. 
from  Italy,  principally  firom  Turin  and  from  Rome.  There 
were  very  fine  oranges,  lemons,  and  figs,  peaches,  apricots, 
and  fine  plums;  almonds,  apples,  and  ])ears  were  on  the  ex- 
hibition tables  on  the  Ist  of  July.  On  the  15th  of  August, 
besides  immense  oranges  and  lemons,  there  were  fine 
quinces  and  medlars,  12  varieties  of  grai)es,  melons,  apples, 
pears,  and  figs. 
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A  small  collection  of  apples  and  pears,  about  a  dozen  ^St?*^*"**"* 
luds  of  each,  not  named,  were  e: 
brought  from  Victoria,  Australia. 


kinds  of  each,  not  named,  were  exhibited  in  fair  condition,         Au»tr»iian 


fraito. 
froiU. 


Figs. 

Figs  are  quite  extensively  grown  in  the  vicinity  of  Paris, 
and  collections  of  the  fresh  fruit  were  exhibited  throughout 
the  season,  both  growing  in  large  pots  and  boxes  and  upon 
cut  branches ;  also  in  baskets.  They  are  cultivated  success- 
fully in  open  air  by  planting  the  trees  in  a  sloping  position, 
so  that  they  can  be  bent  down  and  fastened  to  the  ground  and 
covered  with  earth  during  winter ;  a  plan  adopted  long  since 
by  General  Worthington,  at  Cliillicothe,  Ohio.  The  trees 
are  kept  rather  low,  and  the  pruning  and  training  is  always 
with  reference  to  this  winter  covering  for  protection.  Some- 
times two  trees  are  planted  together,  sloping  different  ways, 
and  sometimes  they  are  trained  in  four  sections,  appearing 
in  the  form  of  a  cross  when  covered  for  winter.  A  shallow 
trench  is  usually  cut  from  the  base  of  the  tree  in  the  direc- 
tion it  is  to  be  laid  down,  the  branches  tied  in  a  bundle  and 
bent  down  into  the  trench;  a  little  mound  of  earth  covers 
all  safely  during  winter,  and  is  removed  early  in  spring. 
This  mode  of  culture  would  doubtless  succeed  in  the  Middle 
and  Southern  States  of  the  Union.  The  varieties  which  seem 
most  approved  are  a  dark  purple  named  Violette  Dauphin 
and  a  light  yellowish-green  sort  called  Blanche  d'Argenteuil. 
Both  these  sorts  were  large  and  handsome,  and  they  also 
appeared  to  be  very  prolific. 

Raspberries. 

Baspberries  were  exhibited  in  moderate  quantity,  the 
middle  of  July.  Of  those  shown.  Hornet  and  Pilatre  were 
large  and  handsome,  the  best  of  all.  Blanche  Ordinaire 
was  also  noticeably  good ;  Souchette,  Fastolff,  and  Oam- 
bon,  medium ;  Belle  de  Fontenay,  inferior. 

Currants. 

In  a  collection  of  currants  exhibited  the  Cherry  currant 
was  the  largest  and  handsomest  red;  Imp6riale  Blanche 
the  finest  white  variety.  Blanche  de  Hollande,  another 
white  sort,  was  also  very  good. 

Models  of  fruits. 

Very  large  and  interesting  exhibits  of  models  of  the 
fruits  of  France  were  made  by  the  ^^8ociit6  Centrale  d^Hor- 
25  p  R VOL  6 


Figs. 


HMpberriM. 


CniTAnto. 


fruits. 


Models  of 
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fr5te!'^'"**'°*  ""^  ^^^^^^^'"^  ^  '^  ^^^  Jn/^rtettre "  and  the  ^^SoeiiU  (kntraie 

'T Horticulture  de  France.^  These  fruits  were  remarkably 
well  executed,  in  natural  colors,  and  were  carefully  clasfdAed 
as  to  th  ir  uses  as  well  as  time  of  ripening,  and  conveniently 
arranged  and  labeled  upon  shelves  in  glass  cases  along  one 
Mudoiu  of  ^^^®  ^^  *^^  horticultural  building.    There  were  of  pears  for 

fr»^*«-  the  table,  420  varieties,  season  from  July  to  March;  34 

new  varieties  of  promise  obtained  from  seed  by  members  of 
the  societies;  and  85  sorts  of  i>ears  for  cooking.  Of  table 
apples,  238;  cider  apples,  425;  and  of  new  varieties,  6. 
The  cider  apples  had  been  nearly  all  analyzed,  named,  and 
labeled  with  a  card  to  each,  giving  its  prominent  character- 
istics.    I  copied  one  as  a  specimen: 

Girard, — Fruit  sweet,  very  good;  cider  agreeable;  ripe  for  press,  Ist 
to  15th  of  October;  juice  high-colored,  perfnmed;  density,  1075;  al- 
cohol, 10  per  cent. ;  alcoholizable  sugar,  175  gr.  per  kilo. ;  tanTtin, 
2.751.    Tree  very  fertile,  but  not  disposed  to  overbear. 

There  were  also  3G  models  of  new  varieties  of  cider  apples 
not  yet  analyzed,  19  varieties  of  peaches,  7  of  apricots,  40 
of  cherries,  32  of  plums,  and  2  of  quinces. 
Modeu  of    There  was  also  in  the  United  States  department,  nnder 

Amer  can  fruits,  charge  of  Dr.  McMurtric,  a  large  collection  of  handsomely 

modeled  fruits,  principally  of  apples  and  pears,  from  tiie 

A^?SS^"*  ''^Department  of  Agriculture  of  the  United  States,  which  at- 
tracted  much  attention,  and  created  considerable  interest 
and  inquiiy  among  fruit-growers  about  the  apples  grown 
in  America. 

Exhibitions  of  VEGETABLFS. 

vegetables. 

In  connection  with  the  exhibitions  of  fruits,  and  in  the 
same  buildings,  semi-monthly  exhibitions  of  vegetables  were 
also  made,  and  although,  a^  a  nile,  the  exhibits  were  not 
very  large,  they  were  generally  excellent  in  quality,  the 
specimens  well  grown,  and  apparently  the  best  of  their 
kind.  Especially  commendable  were  the  large  displays  of 
asparagus,  salad  plaiits  of  various  kinds,  cauliflowers,  cab- 
bages, radishes,  etc.,  sho^viug  great  care  and  skill  on  the 
part  of  the  French  gardeners. 

AspsraRns.  Asparagus. 

The  growth  and  culture  of  asparagus  is  regarded  by  the 
French  people  as  among  the  most  important  of  their  horti- 
cultural industries,  and  during  the  early  part  of  the  season 
no  vegetable  is  more  abundant  in  theii*  markets,  green- 
grocers' shops,  or  in  the  carts  of  vegetable  venders  upon 
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the  streets.  It  is  not  less  remarkable  for  extraordinary  size  ExhibiUon«  of 
and  quality  than  for  quantity.  Specimen  stalks  were  Asparagus. 
brought  into  tlie  Exposition,  perfectly  blanched,  9''  to  10"  Largo  size, 
long  and  C"  in  circumference.  This,  of  course,  was  excep- 
tionally large,  but  there  were  plenty  of  bunches  in  the 
markets  the  stalks  of  which  would  average  V  in  diameter 
or  3"  in  circumference.  They  claim  to  have  two  or  three  varieties, 
distinct  varieties,  among  which  the  Early  Argenteuil  and 
the  Late  Argenteuil  are  considered  the  best  for  general  use. 
Large  portions  of  ground  are  given  up  to  the  asparagus  beds 
in  the  neighborhood  of  Paris  and  Fontainebleau.  It  is  also 
grown  as  a  supplementary  crop  between  the  rows  of  vines  i^^^®  of  grow, 
in  vineyards.  For  winter  use  it  is  forced  in  hot-beds  or  in 
glass  structures  heated  with  hot- water  pipes.  In  open-air 
culture,  the  roots  are  planted  in  trenches  about  9"  below  the 
surface ;  these  trenches  are  filled  with  manure  and  rich  fine 
earth,  in  successive  years,  as  the  roots  and  plants  increase 
in  size  and  strength,  and  when  the  beds  are  fully  established 
the  crowns  of  the  plants  are  8"  or  9"  below  the  surface  of 
the  ground.  The  asparagus  is  always  cut  C  or  8"  under 
ground,  and  when  the  tips  are  about  1"  above  the  surface,  and 
the  more  perfectly  the  stalks  are  blanched  the  more  highly  it 
is  esteemed.  Small  and  green  asparagus  is  regarded  as 
very  inferior,  and  only  sells  at  a  low  price,  and  is  used 
principally  in  soux>s.  Something  may  be  due  to  improved 
varieties,  but  the  principal  reason  for  the  extraordinary  size 
and  excellence  of  the  French  asparagus  will  be  found  in 
skillful  culture,  giving  the  plants  plenty  of  room,  and  an 
annual  dressing  of  rich  compost. 


Cauliflowers. 

Cauliflowers  of  great  excellence  were  also  exhibited  in 
considerable  quantities  during  the  season.  On  the  15th  of 
June,  very  fine  large  heads  of  Early  Paris,  Ilalf-early  Paris, 
and  Le  Normand  cauliflowers  were  on  the  tables,  from  seed 
sown  in  January.  Another  variety,  named  Salomon,  with 
very  large,  white,  and  compact  heads,  was  exhibited  July  1. 
This  is  another  vegetnble  which  is  largely  grown  and  used 
by  the  French  people,  and  with  which  the  markets  were 
abundantly  supplied.  The  varieties  named  above  are  among 
the  best. 

Cabbages. 

Cabbages  were  exhibited  in  greater  variety.  Of  early 
kinds,  or  those  exhibited  Ju!y  1,  Petite  Hative  Erfurt  and 


Cauliflowers. 


Cab1>agcs. 
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ExUbitionB  of  Qrog  Tarclif  seemed  the  finest.  Cobns*  du  Bonhomme  was 
also  a  large,  round-headed,  solid  variety.  Chonx  de  MiLm, 
an  enormoas  Savoy  or  wrinkled  cabbage,  was  shown  Au- 
gust 15. 

Lettuce.  Lettuce. 

Lettuce,  the  great  salad  plant  of  tJie  French  gardens,  ap- 
peared also  in  considerable  variety  and  of  remarkable  ex- 
cellence throughout  the  season.  This  is  said  to  be  never 
absent  from  the  French  markets,  and  extraordinary  means 
are  used  to  have  it  in  perfection  at  all  seasons.  By  succes- 
sive plantings  of  varieties  adapted  to  the  season,  and  the 
use  of  hot-beds  and  bell-glasses,  fine  lettuce  is  produced  by 
the  French  gardeners  throughout  the  whole  year.  Of  about 
30  varieties  exhibited,  the  following  appeared  noticeably  the 
best: 

Blonde  de  Versailles.  Qrosse  Bmne  FaFessense. 

Chou  de  Naples.  Grise  Maraich^re. 
Friser  ii  Coupor  (a  curious  variety  Gros  Normandie. 

with  fringe<l  leaves).  Imp<$riale. 

Gros  Blonde  iV^t6.  Rouge  d'Hiver. 

Grosse  Blonde  d'Hiver.  Ronge  Fomme  de  Maraich^re. 

Grosse  Blonde  Faresseuse.  Verte  Maraich^re. 

The  variety  most  largely  grown  for  winter  use  is  a  medium- 
♦•  Petit  Noir."  sizcd,  hardy  lettuce,  called  Petit  Noir,  which  has  the  remark- 
able quality  of  growing  best  in  a  closely  confined  atmos- 
phere, in  a  tight  frame,  or  under  a  close  "  cloche^  or  large 
bell-glass,  which  is  so  much  used  in  French  gardening. 

Corn-salad,  chicory,  endive,  Swiss  chards,  water-cresses, 
and  other  salad  plants  are  also  used  to  greater  or  less  extent 


Potatoes. 


Potatoes. 


American  vari- 
eties. 


Several  large  collections  of  potatoes  were  exhibited,  the 
most  of  which  were  of  English  and  French  origin.  Some 
American  varieties  were  shown,  and  they  certainly  com- 
pared favorably  with  the  finest  specimens  from  other  conn- 
tries.  It  was  noticeable  that  in  every  collection,  however 
"Early  Rone."  small,  thctEarly  Rose  was  always  present,  showing  that  it 
is  a  favorite  with  the  French  gardeners  as  well  as  at  home. 
As  a  rule,  the  English  and  French  varieties  exhibited  were 
small  and  inferior  in  appearance ;  in  this  respect,  far  below 
any  similar  exhibitions  I  have  ever  seen  in  the  United 
States.  Among  those  exhibited  July  1,  were  BrownelPs 
Beauty,  Compton's  Surprise,  Early  Rose,  Early  Vermont, 
and  a  very  handsome  early  forcing  French  variety  named 
Premieres,  an  oblong,  smooth,  white  potato  of  good  size, 
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and  one  of  the  finest  in  appearance  of  the  foreign  l^ds^^^Jg^l^  ^ 
exhibited.    At  another  exhibition,  Augost  15,  in  addition 
to  those  above  named,  appeared : 


Chardon. 

Conf6d6T6, 

Early  Peachblow. 

Eureka. 

Farineuse  Rouge. 

Merveilleuse  d'Am^rique. 


Printani^re'. 
Roi  dee  Flakes. 
Saacisson. 
Vauderveer. 
Yaugienne  tardive. 


FotatoM. 


Carrots. 


Artichokes. 


All  of  which  were  of  good  size  and  handsome. 

Carrots. 

A  small,  early  variety  of  the  carrot,  called  French  forc- 
ing carrot,  which  is  rarely  seen  in  American  markets,  is 
very  largely  cultivated,  and  appears  in  the  French  markets 
at  all  seasons.  The  roots  are  nearly  round,  and  would  not 
average  more  than  two  inches  in  diameter.  They  grow 
rapidly,  have  a  very  small,  slender  top  or  leaf  stalk,  and 
can  therefore  be  planted  very  close.  They  are  of  a  light- 
orange  color,  and,  when  cooked,  quite  tender  and  delicate, 
though  of  no  very  decided  flavor;  and  I  should  judge  the 
taste  of  most  persons  would  require  some  ^^ education"  to 
appreciate  it  very  highly. 

Artichokes. 

Globe  artichokes  were  exhibited  in  fourteen  varieties, 
June  15.  This  is  another  vegetable  but  little  used  in  the 
United  States,  but  very  largely  grown  in  France  and  in 
Italy.  The  variety  most  esteemed  in  Paris  is  the  Large 
Green,  or  Laon.  It  is  used  green  as  a  salad  when  the  heads 
are  quite  green ;  also  boiled.  The  young  shoots  are  also 
sometiiDea  blanched  and  used  as  a  salad.  The  plant  is  a 
perekmial,  and  remains  in  good  bearing  condition  four  or 
fiyeyears.  It  is  increased  by  offsets  taken  off  in  the  spring, 
as  it  oannot  be  depended  upon  to  come  true  from  seed.  It 
is  ^dso  liable  to  be  killed  by  severe  frost,  and  would  there- 
ibi^B  Hot  be  likely  to  succeed  in  the  northern  portions  of  the 
United  States. 

Mushrooms. 

Mushrooms  of  very  superior  quality  were  also  constantly 
on  exhibition,  not  only  from  open-air  culture,  but  from  the 
subterranean  caves  or  galleries  which  underlie  and  traverse 
the  city  of  Paris  and  its  environs  for  many  miles  in  all  di-  ^^^^^"^ 
rections.  These  galleries,  of  which  the  so-called  Catacombs 
are  a  portion,  have  been  formed  in  years  past  by  quarrying 


Mushrooms. 
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I 

Ksiiibitioua  of  the  stoiio  of  wbicb  the  city  is  built.    This  stone,  which  hes 
\  beneath  this  whole  region  at  30^  to  G(H  deep,  is  a  soft,  light- 

.'  colored  limestone,  easily  cut,  but  hardening  by  exposure  to 

the  air,  and  has  been  taken  out  and  brought  to  the  surface 
through  large  ciixjular  wells  or  shafts  8'  or  lO'  in  diameter. 
■  MuHhrooms.     ^x  the  bottoni  of  these  shafts  are  large  chambers,  from 

\  which  radiate  galleries  in  various  directions,  often  commn- 

'  ni(!ating  v.ith  other  chambers  and  shafts  at  greater  or  less 

'  •        ijaiieiios.'^""*'""  distances,  forming  a  lal>yrinthine  network  underneath  the 

•  whole  ncighborliood.    These  galleries  vary  greatly  in  their 

dimensions  fix)m  5'  or  C,  to  20'  or  more  in  width,  and  in 

•  height  from  5',  to  15'  or  20'.    The  wider  portions  of  the 

gallei'ies  and  chambers  are  sui>ported  by  stone  pillars,  and 

J  the  passages  protected  on  each  side  by  stone  walls,  some- 

!  times  laid  dry  and  sometimes  in  solid  masonry  laid  in  ce- 

ment and  arched  overhead.    It  is  in  these  underground 
I  galleries  and  chambers  that  the  principal  i>ortion  of  the 

i  mushrooms  used  by  the  city  of  Paris  are  grown,  and  in 

Entrance  most  of  thcui  tho  ouly  eutrauccs  are  through  the  circular 
\  **  °  "'  shalts  above  mentioned,  and  through  which  all  tho  material 

for  miles  and  miles  in  length  of  mushroom-beds  have  to  be 

taken  up  and  down  on  rude  ladders,  formed  by  single  poles 

bored  through  at  regular  intervals  and  furnished  with  sticks 

\  for  support  in  climbing  or  descent.   In  some  cases,  there  are 

j  entrances  to  these  galleries  from  excavated  quarries,  which 

are  much  more  convenient  and  greatly  diminish  the  labor. 
Modo  of  prow-  xhc  musln'ooms  are  grown  in  long,  parallel  beds  of  partially 
de(H>mi>osed  stable-manure,  about  20"  wide  at  the  base  and 
18"  high,  sloping  at  the  sides  and  (luite  narrow  at  the  top. 
These  beds  are  quite  close,  allowing  only  a  narrow  path 
;  between,  and  a  sloping  bed  is  also  formed  on  e-ach  side 

against  the  walls.    All  are  covered  with  about  1"  onlj'  of 
I  light,  sandy  soil,  formed  principally  from  the  dibris  of  the 

,  quarries.    And  here,  in  these  dark  caverns,  where  no  ray 

1  of  light  ever  ]>euetrates,  except  the  feeble  rays  from  the 

I  lamps  of  the  workmen,  the  labor  of  mushroom-growing  is 

i  going  on,  night  and  day,  the  year  round.    New  beds  are 

I  fonned  at  intervals  to  keep  up  a  constant  succession,  while 

1  the  spent  material  of  the  old  and  exhausted  beds  has  to  be 

J  as  often  entirely  remov(Ml,    In  one  of  these  places  which  I 

visited  there  were  beds  in  every  state  of  development; 
some  with  little  mushroonis  just  starting  and  barely  visi- 
l)l(s  and  from  these  through  all  gradations  to  beds  thickly 
studded  with  large  (prantities,  from  1"  to  2"  in  diameter, 
and  ready  for  gathering.  In  passing  through  these  galle- 
ries we  came  to  another  shaft,  with  its  iwie- ladder  reaching 
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down  to  a  still  lower  depth,  and  were  told  there  were  other   Exwutions  of 

,  *       '  vegetables. 

galleries  and  mushroom-beds  at  the  bottom,  cultivated  by 

the  8ame  proprietor,  who  informeu  us  that  he  used  alto-    Mushrooms. 

gether  about  twelve  miles  in  length  of  these  underground 

galleries  in  growing  mushrooms  for  the  Paris  market.    I 

confess  to  receiving  the  statement  of  the  '*  twelve  miles  ^ 

with  a  good  deal  of  doubt,  but  some  French  people  who 

were  with  me  did  not  seem  to  regard  it  as  an  improbable 

story.    I  was  informed  there  were  200  or  more  of  these.  Mode  of  grow- 

^  log  in  sabterran* 

mushroom-growers  in  different  sections,  in  the  vicinity  of «»» gnUeries. 
Paris,  and  that  some  of  their  underground  plantations 
yielded  1,000  l])s.  per  day,  valued  from  10  to  20  cents  per 
pound,  according  to  the  quality  and  season.  There  were 
two  varieties  on  the  Exposition  tables  and  also  in  the  mar- 
kets, diflt'eriug  but  little  apparently  except  in  color.  One 
kind  was  very  white,  the  other  a  yellowish- gray  color,  and 
usually  rather  larger  in  size  than  the  white  variety. 

Market  of  the  Ilalles  Centrales.  HoUea  Cen- 

trales. 

At  the  Halles  Centrales,  or  large  central  market  of  Paris,  ^/pJ^S^  market 
in  May,  I  found  much  the  same  varieties  of  vegetables  and 
horticultural  productions  as  were  brought  to  the  Exposition 
tables.    In  vegetables,  May  20,  there  were  asparagus  (extra  m^  ^Sy  aa*  ^° 
fine  and  large),  cauliflowers,  small  early  carrots,  leeks,  cos 
lettuce  (very  large  and  flne),  endive,  small  new  potatoes, 
onions,  cucumbers,  little  green  melons,  peas,  string-beans, 
mushrooms,  tomatoes,  small  early  radishes,  early  cabbages, 
etc.      In  fruits  there  were  strawberries,  apples,  cherries,    Fmits  and  cut- 
oranges,  grai)es,  apricots,  and  green  almonds.    Cut-flowers  fl«»^^<^"' 
were  also  in  considerable  quantity  and  variety.     Large 
bouquets  of  rosebuds,  violets,  mignonette,  sold  for  2  fr.    ^^^^' 
(40  cents);  Large  strawberries,  25  cents  per  pound.    Sep- 
tember 20, 1  found  some  variations  in  the  vegetable  depart-  tember2o.**°^^'* 
ment.    The  principal  offerings  were  small  asparagus,  fine 
cauliflowers,  cabbages,  chicory,  celery,  carrots,  cucumbers, 
cresses,  Brussels  sprouts,  globe  artichokes  in  great  quan- 
tity, beans  (string  and  shelled),  radishes,  lettuce  in  va-    vegetables. 
riety,  parsley,  onions,  le^ks,  potatoes,  egg-plants,  toma- 
toes, peppers,  gherkins,  Swiss  chards,  spinach,  melons, 
squashes,  and  pumpkins — the  latter  usually  cut  and  sold 
in  slices  at  10  centimes  (2  cents)  each.     Apples,  pears,    Frnits. 
peaches,  plums,  and  grapes  were  the  principal  fruits.    In 
flowers,  asters,  camiltions,  dahlias,  forget-me-nots,  gladio-    Flowers. 
lus,  heliotropes,  mignonette,  orange-blossoms,  pyrethrums, 
roses  and  rosebuds,  and  stocks  in  variety. 
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.,  *  ^J^^^Z'I^-  .  Flower  Markets. 

kets  of  Pana. 

The  flower  markets  of  Paris  are  also  very  interestiDgy 
being  held  every  day  of  the  week  in  some  part  of  the  city, 
except  Sunday,  upon  which  day  dog  markets  and  bird  mar- 
kets are  held  instead.  There  is  a  flower  market  on  the 
Quai  de  la  Cit^,  Eue  Aub^,  near  the  Palace  of  Jastioe,  on 
Wednesdays  and  Saturdays ;  in  the  Place  de  la  Madeleine, 
near  the  church,  on  Tuesdays  and  Fridays;  and  on  the 
Boulevard  St.  Martin,  near  the  Chateau  d'Ean,  and  also  in 
the  Place  St.  Sulpice,  near  the  church,  on  Mondays  and 
Thursdays.  The  market  in  the  Quai  de  la  Oit^,  on  the  left 
bank  of  the  Seine,  near  the  Hdtel  Dieu,  is  most  conven- 
iently arranged,  and  perhaps  the  most  interesting  of  all 
Under  the  shade  of  rows  of  fine  young  Pawlonia  trees  are 
long,  open,  tent-like  sheds, with  iron  supports  and  zinc  or 
iron  roofs,  under  which,  on  the  market  days,  the  finer  flowers 
are  displayed.  In  addition,  all  the  adjoining  space  on  the 
quai,  in  the  streets,  and  on  the  neighbonug  bridge,  Pont  an 
Change,  the  more  common  flowers,  as  well  as  large  qnanti- 
ties  of  ornamental  trees  and  shrubs  and  trailing  vines,  with 
their  roots  in  paniers  or  mats,  are  exposed  for  sale.  About 
the  middle  of  July,  I  found  the  following  as  the  principal 
kinds  of  flowers  and  plants,  but  in  great  variety  and  quan- 
tities : 

Varieties  on  Aloes.  Gladiolus, 

nolo.  July  15.         4,.  r^         V 

Aloysios.  Gompnrenaa. 

Altemuiitlieras.  Holiotrupes. 

Amaranths.  Hydrangeas. 

Asters.  India-rubber  plonta. 

Balsams.  Japan  lilies. 

Begonias,  in  great  variety,  both  Marigolds. 

broa<l  and  small  leaved.  Morning  glories. 

Cactus.  Oleanders. 

Cannas.  Palms. 

Carnations.  Pelargoniums. 

Chinese  pinks.  Phlox. 

Colons.  Portulaccas. 

Coxcombs.  Pyrethrums. 

Dahlias.  Roses,   in  every  varioty  of  foim, 
Echeverias.  kind,  and  color,  And  in  the  gnaX- 

Ferns.  est  quantities. 

Forget-me-nots.  Snapdragons  {AntirrMnMm). 

Fuchsias.  Trop»olums, 

Geraniums,  in  wonderful  variety,  Veronicas. 

of  all  colors,  double  and  single,  Verbenas. 

and  of  rose  and  other  scented  Vincas. 

sort-s. 

These  flower  markets  seemed  always  weU  attended,  and 
by  all  classes,  young  and  old.    In  every  direction  flowers, 
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plants,  and  shmbs  were  borne  away,  the  finer  varieties  ^y  keuSporia™*^ 

liveried  servants  from  the  carriages  of  the  wealthy,  and  the 

more  common  flowers  by  the  laboring  classes — men,  women, 

young  girls,  and  often  children  among  the   porchasers. 

Large  masses  of  cut  flowers,  both  in  single  varieties  and  in 

large  and  tastefully  arranged  bouquets,  were  always  present 

at  these  markets,  where  flowers  of  any  kind  could  be  had 

for  ornamental,  decorative,  or  other  purposes. 

The  French  must  be  regarded  as  a  flower-loving  people.      Love  of  flow. 
for  not  only  do  ornamental  flower-beds  appear  everywhere  French  people. 
in  great  profusion   in  their  public  gardens,  parks,  and 
squares,  but  about  their  public  buildings,  fountains,  stat-  ^^  in  puw*© 
ues,  and  at  street-crossings,  wherever  available  space  can 
be  found.    In  private  gardens,  also,  not  only  in  the  places  ^ens^*^^*^  ^^' 
of  the  wealthy,  but  around  the  dwellings  of  the  humblest 
cottager,  the  flower-beds  are  almost  always  present.    And 

also  at  the  country  and  suburban  railway  stations,  there  ^-^J2S^*^*liu. 
are  almost  always  handsomely  kept  flower-beds,  and  some-  tio^s. 
times  long  ribbon-lines  of  gay  flowers  and  bright-foliaged 
plants  along  the  sides  of  the  railway  track  for  considerable 
distances  near  the  towns. 

The  prominent  and  distinguishing  features  in  French    infinite  pains- 
horticulture  seemed  to  be  almost  infinite  painstaking  and  of  flench  ^ 
special  care ;  and  it  really  seemed  as  if  every  tree  and  shrub  ^^^' 
and  plant  in  and  about  the  city  of  Paris  and  in  the  Expo- 
sition grounds  had  some  one  whose  duty  it  was  to  look 
after  and  care  for  its  special  wants  and  requirements.    All 
were  so  nicely  kept  that  a  faded  flower  or  decayed  leaf  was 
rarely  seen.    Even  in  the  grounds  appropriated  to  the  ani- 
mal shows,  one  of  the  first  things  was  the  formation  of  a 
green  lawn,  in  which  were  large  oval  beds  made  gay  and 
attractive  with  brilliant  flowering  plants ;  and  around  the 
inclosure,  and  the  exhibitors'  tents,  sheds,  and  buildings 
were  large  plantations  of  ornamental  plants  and  shrubbery. 

Market  Oar  dens.  ^     Market  gar 

dens. 

The  market  gardens  about  Paris  are  also  remarkable  for 
careful  culture  and  wonderful  productiveness.    They  are 
generally  small,  containing  from  one  to  three  or  four  acres,  g^^lUS"  ^^J^ 
and  nearly  all  those  near  the  city  are  surrounded  by  ^^S^f^f^tecOmVi 
stone  walls,  upon  which  are  closely  trained  pears,  peaches,  v^^^- 
and  grapes.    Numerous  hot-bed  frames,  sometimes  heated 
by  hot- water  pipes,  and  great  numbers  of  cloches  or  large 
bell-glasses,  are  found  in  all  these  gardens  for  growing  and 
protecting  early  vegetables  and  plants,  and  are  in  constant 
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^^Uuket  gir-  age  from  October  to  May.   The  saslieB  for  maaj  at  the  framea 
are  of  light  cast  iron,  with  baadles  at  the  end,  making  them 


Fig.  36.— fVame  and  bell-gUui,  or  ehcht,  used  bg  tiuirket-gardt»er*  for  md- 
adt  and  other  young  planlt. 


very  convenient   and  durable.    The  bell-glaBses  are  very 
large,  10"  to  18"  in  diameter,  and  are  principally  used  for 


Rack  for  beU- 


Fig.  'X!.— Rack  for  itoring  or  tratuportiKg  the  clocktt. 


growing  lettuce  and  other  salad  plants  for  winter  and  spring 
maikets     TlK^  are  al<4o  verj  useful  for  striking  cuttings, 


Fl  I   3P  — Simj  U  frame  of  os  er  trilJoii'   covered  tcttk  oiled  paper  or  mtuUn, 
to  iirolecl  from  frost 

und  for  growing  eeedliiig  jtlants  m  early  spring     It  seems 
surpi  isiug  that  the  gardeners  can  be  succeasfhl,  f(»  near  the 
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city,  iu  addition  to  the  high  cost  of  manure  and  other  fertil-  a,„^""***  ^' 
izera,  they  are  obliged  to  pay  a  rent  of  $100  to  $125  per  acre   ^'e''  "»*  ""■ 


Fio.  39. — Frame,  with  planit  proftoltd  bg  itraw-matliHg. 

per  aDniiin.    But  they  cultivate  every  inch  of  the  ground, 
and  often  have  two  or  three  crops  planted  on  the  same  area, 


VlO.  AO.^ProUctioa  of  planltfrom  Ihe  niin  in  iHmmer  bg  toteitt or  "pail- 

laaaa«ii"  of  tlraic-matting. 

which  are  taken  off  in  succession.    They  manure  highly,  Cmiuicu 
plant  closely,  cultivate  perfectly,  water  abundantly,  and 


Fig.  41  — FrotecUoH  of  ri/i  «(i  air  for  tomatoes.    A,  doted  for  the  night;  B, 
opm  bj/  dag. 

keep  the  ground  constantly  occui>ie(l  both  winter  and  sum- 
mer.   I  was  told  they  managed  to  take  au  many  as  eight 
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mrkrt  eai-  succeBsive  cTopH  in  a  BeasoQ,  with  varioos  kinds  of  nyi, 
^u<:ceiv>ive  radishes,  potatoes,  canliHowers,  cabbajces,  etc. 


.1 


Via.  43. — I'ermanrnl  hol-bed,  hnltd  by  kot-ieaUr  pipn. 


The  illuBtrations  (Figs.  36-48)  aro  fh>m  the  "BmJarin 
er,"  and  are  a  few  of  the  8ppliauc«8  tuted  by  the  Fmdi 


gardvaers  in  their  oi>eratioa8.    Their  uses  will  be  iiilfP"*"' 
without  further  description,  and  will  ser\'e  to  show  tb**** 


m 


Fig.  44. — Jdjuitabh  prottclioH  of  tfrate-mailing  for  cloekeM. 

tal  atleDtioii  given  to  growing  plants,  and  the 
protevtiou  employed  to  insure  success. 
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Figs.  49  and  60  represent  avery  ingenioas  and  nsefol  im- 
plenient,  having  important  advantages  over  the  perforated 


Vets. 


FlQ.  45.— EipaHer  trained  o 


sprinkler.    By  changing  the  shape  of  the  lip  [Fig.  50), 
or  having  tips  of  different  aizea,  and  increasing  or  diminiah- 


Fio.  i&.—IknAU  eipaliei 


ing  the  aperture,  these  water-cans  may  be  adapted  to  all 
kinds  of  work  in  sprinkling  for  the  garden  or  greenhonse. 


tta.  47.— SMter  f^  MpoHert 
•mU  h$  ttrawmatUng, 


¥ia.  4S.— Supports  of  iro»fi>rtM- 
ter  of  fruit  wttalU. 
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Watering  can 
of  Ravcneau. 


The  work  is  done  more  rapidly,  and  the  stream  of  water  is 
spread  into  a  wide,  thin  sheet,  falling  in  fine  spray  and  al- 
ways uniform,  and  never 
clogging  by  slight  impuri- 
ties in  the  water,  as  with 
the  perforated  sprinklers. 
It  is  the  invention  of  M. 
Ravenean,  of  Paris,  and  is 
largely  used  by  the  garden- 
ers of  Paris  and  vicinity, 
and  much  approved. 

Among  many  appliances 
for  sprinkling  by  hydrant 
pressure,  that  shown  in  Fig. 

Fig.  49.^  Watering  can  of  M,  liareneau.  qj^  ^.^S  novel  and  attractive. 

Owing  to  the  shape  of  the  revolving  pipe,  which  was  rapidly 

moved  by  the  flow  and  dis- 
charge of  the  water  through  the 
nozzle,  the  whole  machine  could 
be  made  to  move  in  a  circle,  form- 

Fig.  r^.—Xozzle  of  French  wa-  ing  a  radius  the  length  of  the  con- 

ter-can,  mth  copper  Up,  for  ^^^^^^^^  pj^^  or  hose,  Or  tO  move 
eprinkling  flowers  and  plants,    -  i  x^       v,     a.    j.  •     i 

^         ^  "^  ^         forward,  by  short  steps  or  jerks  on 

its  three  legs,  to  the  length  of  whatever  hose  might  be 
attached. 


Aevolving 
lawn  Hprinkler. 


Fig.  51. — Rwolting  lawn-sprinkler,  self-acting.   Exhibited  hjf  M,  Raveneau. 
Lownmowere.  LatCH-molcerS. 

Of  several  pattenis  of  lawn-mowers  used  on  the  Exposi- 
tion grounds,  the  most  effective  and  favorite  machines  ap- 
Ain«ricantype.  peared  to  be  those  of  the  style  of  the  Philadelphia  lawn,- 
mower,  or  some  modification  of  it ;  and  in  the  later  days  of 
the  Exposition  I  saw  no  other  kind  in  use  on  the  lawns. 

The  illustrations  of  tools  used  in  French  horticulture, 
shown  in  Fig.  52,  are  from  the  card  of  M.  Borel,  one  of  the 
exhibitors,  and  give  fair  representations  of  a  iwrtion  of  his 
exhibition.  The  gardening  implements  are  all  heavier  than 
those  of  American  manufacture,  and  appear  clumsy  and 
inferior  by  comparison.  American  gardening  tools  have 
been  introduced  to  some  extent  about  Paris,  and  I  was  in- 


Horticultnral 
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formed  were  preferr^  to  those  of  French  manafactare  on 
account  of  their  lightness,  better  shape  and  adaptability, 
better  temper,  and  superior  finish. 


Fio.  52.— Group  o/ hitrfieuJtural  tools  In  EtpotttUm. 

Street  and  shade  trees.  (buds  tree*. 

The  planting  and  culture  of  shade  and  oruameutal  trees 
in  the  avenues,  squares,  public  gardens,  aud  boulevards,  and 
along  the  quays  npon  the  banks  of  the  Seine  receive  special 
attention,  and  add  greatly  to  the  l>eauty  and  attractiveuess 
of  the  city  and  its  surroundings.    The  older  plantations  of 
trees  in  the  Garden  of  the  Tuilleries,  the  Garden  of  the  Lux- 
embourg, the  Garden  of  Plants,  the  Champs  liilys^s,  and 
many  other  places,  seem  to  have  been  mostly  of  elms,  plane- iiod™",'"and^ 
trees,  lindens,  and  maples;  but  the  later  plantings,  partic-P**"- 
olarly  upon  the  aveuues  and  recently -opened  boulevards,  are 
nearly  all  of  horse-chestnuts;  the  plane-tree,  or  Western   piue-trenni 
sycamore,  being  the  favorite  tree  for  the  river  banks,  and 
the  pawlonia  in  many  places  in  the  public  squares  and 
gardens. 

The  horse-chestnuts  are  very  beautiful  in  spring  aud  early  *"'™;^;^^ 
summer,  shading  the  walks  in  double  rows  upon  the  wider 
boulevards,  and  their  straight,  smooth  trunks  and  symmet- 
rical heads,  with  sjiikes  of  abundant  white  and  pink  bloom 
amid  the  fresh,  green  foliage  in  the  mouth  of  May,  are  very 
chtanoDg, 
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ahBde u™'  "^     '^^^  laTger-gTOwing  evergreens  are  sparingly  ased,  except 
in  the  large  ganlens,  where  there  are  some  fiDS  specimens, 
Sequoia  lad  among  which  the  Sequoia  gigaatea  and  the  Deodar  cedar 
'^'°^"  were  specially  fiue  and  luxuriant.    The  smaller  omamental 

evergreen  shrubs  are,  howevei',  ahundant,  and  in  connection 
with  those  of  deciduons  habit  are  used  in  the  greatest  pro- 
fusion. 
Climbers  ud     Beautiful  effects  were  produced  in  the  parks  and  gardens 
by  training  upon  the  tnmks  of  the  large  trees  trailing  vines 
of  different  varieties  of  clematis,  honeysuckles,  ampelopsis, 
and  ivy.    The  beimty  and  luxuriant  growth  of  the  ivy  in 
and  about  the  city  of  Paris  is  something  wonderful.     It  is 
useil  everj'where — in  mixed  bonlers  and  gardens ;  for  shad- 
ing bowers  and  porches;  training  about  artificial  rock- work 
The  Ivy.         and  fountains ;  for  covering  walla,  iron  railings,  and  trdlises; 
forming  dense  screens  in  many  places,  fresh  and  green,  bot 
as  iiiij»er\-ion8  to  sight  as  stone  walls.     It  is  also  eflEeetively 
need  in  pots  and  boxes  for  interior  decoration,  trained  about 
pillars  and  about  windows,  and  wherever  its  graceful,  trail- 
ing habit  and  charming  freshness  is  desirable. 
Mnricipii  r.r«     TUc  watchful  carc  extended  by  the  city  government  over 
irwa.  "    *"*      the  trees  n-ithiu  its  limits  is  quite  remarkable.    Each  indi- 
vidual tree  seems  to  be  looked  after  and  all  its  special  needs 
supplied.     If  ex|K>sed  to  outside  contact,  it  is  protected  by 
a  circular  shield  of  iron  rods,  studdetl  with  sharp  points. 
stnishtenbK  If  »  youug  trec  is  disposcd  to  prow  crookedly,  it  is  bound 
■Dd  pruning.      ^^  ^  straight  and  slender  pole,  running  its  whole  length, 
until   its  upright  growth  is  established.     Every  limb  or 
branch  that  grows  irregularly  is  pruned  to  shape.    And 
although  this  pruning  is  sometimes  carried  to  excess,  pro- 
ducing the  topiary  monstrosities  at  Versailles  and  other 
places,  by  shearing  evergreens  and 
other  trees  into  distorted  and  unnat- 
ural shajies,  in  other  cases  it  is  only 
\  used  to  dii'ect  the  growth  of  trees 
i  to  the  most  i>erfect  development  in 
I  their  characteristic  forms,  and  must 
'  then  be  most  highly  commendeil. 
In  the  asphalt  pavements  along 
the  boulevards,  where  thousands  of 
Fio.    &3.— Opf R-tForfc    jron  trees  are  planted,  each  tree  is  snr- 
grating,  in  four  iKtioni,  rounded  at  its  base  by  a  circular 
a™««rf(™.i«a»i>*aHj«ire-iro„  grating,  6' or  morein  diameter, 
""'"'""■  to  afford  access  to  the  roots  by  the 

air  and  the  rain,  or  for  artificial  watering  if  required.    These 
gratings  (Fig.  53}  are  of  ornamental  iron-wto'k,  cost  in  four 
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seetioQ»,  with  an  inner  circle  large  enoagb  to  ae*»nin"xJate  ^^^^trwi  ud 
the  trunk  of  the  tree  when  it  attains  a  growth  of  a  foot  or 
more  in  diameter;  and,  being  in 
sectiouH,  are  easily  removable  when 
it  may  be  desired.  Wherever 
building  wna  going  on,  or  any  re- 
pairs, whereby  the  safety  of  the 
treea  npon  the  streets  would  be 
eudangered,  circular  stone  walls, 

18"  high,  were  solidly  built  in  ce-  a  Tmanonn 

ment  on  the  outer  circle  of  the  iron  H  mil  jmrteotfto. 

gratings  encircling  all  the  trees  in 
the  vicinity  (Fig.  54). 

The  immense  qniiutities  of  tree8,^S 
shrubs,  and  flowering  plants  re-   '~^-^z5 
quired  for   the  ornamentation   ofpio.  54.— Stone  vall  around 
the  city  are  produced  in  extensive     noting   tree  in  j>annn«nl  for 
propagating  bouses,  gardens,  and     t^porar^ protection. 
uuriseries  under  the  care  and  direction  of  the  government.       piopagiting 
In  these  establishments  are  produced  the  ti'ees  and  plants  in""™"*"- 
almost  endless  variety  for  the  boulevards,  parks,  sqoares, 
and  ganlens. 

The  Jardin  FlcttrUte  is  a  very  large  establishment,  where  janu*  fuut- 
the  principal  portion  of  the  flowering  plants  for  the  use  of 
the  city  are  produeeil,  situated  at  the  end  of  the  Avenue 
d'Kylau,  and  quite  near  the  Port  de  la  Mnette,  lea^ling  to  the 
great  pn>meuade  of  the  Bois  de  Boulogne.  It  is  furnished 
with  numerous  and  expensive  glass  structures  and  all  the 
appliances  for  the  most  extensive  production  and  care  of 
plants  of  all  kinds  used  for  decorative  purposes. 

The  principal  imrsery  for  trees  for  street  planting  is  near    Nor»eryorNo- 
Nogent-sur  Marne,  where  something  like  GO  acres  "are  de-  ^''  ""    *""' 
voted  to  this  purpose  alone.    There  are  other  nurseries  where 
hardy  shnibs  and  flowers  are  produced  in  immense  quanti- 
ties for  public  use,  the  most  extensive  of  which  are  in  the 
Bois  de  Boulogne  and  the  Bois  de  Vincennes. 

The  Cbamps  filyc^es,  the  great  central  public  garden  and  ,^'*"'"  *'^" 
avenue  of  the  cityof  Paris,  is  alsoaprincipal  promenade  and 
drive  in  connection  with  the  Avenue  du  Bois  de  Boulogne, 
which  leads  from  the  termination  of  the  avenue  of  the 
Champs  filysfSes  at  the  Arc  de  Triomphe  to  the  celebrated 
Bois  de  Boulogne,  the  most  charming  of  all  the  parks  and  j^  ^^'  ^  b^- 
gardens  in  the  neighborhood  of  the  city,  and  most  frequented 
by  its  inhabitants. 

The  garden  of  the  Champs  Slys^es,  wbiuh  extends  from 
the  Place  de  la  Concorde  to  the  Bond  Point,  near  the  Ave- 
26  p  H TOL  5 
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Garden  of  tho  jme  d'Aiitin  and  Avenue  Mati£:non,a  distance  of  over  2,000 
feet,  with  an  average  width  of  about  1 ,20()  feet,  contains  uuicb 
that  is  int(^r(»sting:  in  the  way  of  fountains,  oruaiueubU  flower- 
beds, handsome  shrubs,  smooth  gi*ass  plats,  and  tine  trees, 
both  deciduous  and  evergreen.  In  addition  to  line  speci- 
mens of  magnolias,  conifers,  and  other  tre^js,  theiHi  are 
masses,  belts,  and  clumps  of  rhododendrons,  hollies,  iizaleas, 
euonymus,  and  other  choice  shrubs  in  great  profusion,  and 
all  kept  in  the  highest  sta,te  of  cultivation. 

AveniK-  of  tho     The  Avcnui*  du  Bois  de  Boulogne,  before  mentioned,  is 

Bols      do     Dou-  «='       / 

lofine.  also  one  of  the  largest  and  most  remarkable,  as  well  as  one 

of  the  most  beautiful,  about  the  city.  It  is  about  three- 
fourths  of  a  mile  long  and  near  400  feet  in  width,  containing 
a  wide,  central  road,  with  charming  gniss  phits  and  orna- 
mental beds,  gay  with  shrubs,  flowers,  and  pleasant  walks 
on  either  side  for  the  whole  distance.  The  Bois  de  Boulogne 
ThoBou.  coutiiins  2,250  acres,  iuid  is  beautifully  diversified  witli 
charming  woods,  lakes,  cascades,  rustic  bridges,  and 
every  variety  of  artistic,  ornamental  planting  of  tn^es, 
shrubs,  and  flowers.  It  is  also  traversed  in  all  directions 
by  w(ill-kept  drives  and  walks,  which  are,  in  pleasant 
weather,  constantly  occupie<l  by  the  pleasure-loving  inhabi- 
tants, both  in  (carriages  and  on  foot. 

The  elms  and  most  of  the  forest  trees  in  the  Bois  de  Bou- 
logne, and  especially  those  in  the  Garden  of  the  Tuilleries, 
which  were  fresh  and  beautiful  in  the  spring  and  early  sum- 
mer, turned  brown  an<l  lost  umch  of  their  foliage  in  August. 
In  many  parts  of  the  city  this  was  quite  noticeable,  not  only 
with  the  elms,  but  to  some  extent  with  the  horse-chestnuts 
also.  The  plane-trees,  which  seemed  the  same  as  our  Ameri- 
can sycamore,  and  the  pawlonias  retained  their  freshness 
and  foliage  much  better. 

Exhibition  at  Exhibit hn  at  Versailles. 

VorsaillcH, 

In  addition  to  the  horticultural  exhibitions  upon  the  Ex- 
position grounds,  a  large  exhibition  of  an  international  char- 
'iTx:QB!^a^'if  xvl^^- ixatev  wa«  made  at  Versailles  about  the  middle  of  August, 
*'*^*'  to  which  the  English  gardeners  about  London  contributed 

largely,  bringing  many  choice  specimens  of  rare  plants  frem 
their  greenhouses,  which,  with  the  large  collection  of  the 
more  common  and  hardy  plants,  and  a  large  display  of 
seasonable  fruits,  trees,  and  vegetables,  made  an  attractive 
and  interesting  show.  Among  the  more  common  flowers 
were  very  flue  collections  of — 

A8ter8y  ill  ji^eat  variety  of  style  and  color,  vorj'  fuU  and  large  and 
well  grown. 
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BejTonias,  in  great  variety,  both  large  and  small  leaved,  including  a       Exhibition  nt 

Vorsflillos 
remarkable  collection  of  double-flowering  kinds,  some  resembling  the 

double-flowered  pomegranate. 

Caladiums  of  various  sorts,  very  ornamental  in  foliage. 

Coleua,.many  kinds  in  great  variety,  some    very  ricb  in  color  and    Flower*, 
variegation. 

Dahlias,  in  largo  quantity  and  great  variety  of  size  and  color. 

Fuchsias,  in  cbarming  variety,  some  trained  in  tree  form  10'  high. 

Gladiolus,  geraniums,  and  gloxinias,  in  great  quantities  and  almost 
endless  variety. 

Heliotropes,  line  bpecimens,  G'  to  8'  high. 

Petunias,   some  very  flue    variegated  double  and   single  varieties, 
quite  attractive. 

Verbena^s  and  zinnias  and  other  bedding  plants  were  also  shown  in 
great  perfection. 

Some  remarkably  fine  specimens  of  ferns  were  shown.    F.»ni«. 
Among  the  adiantaras,  Farleyense  was  quite  conspicuous ; 
also  some  fine  aspi<liums,  davallias,  gymnogramnias  of  va 
negated  sorts,  nepliolepis,  etc.,  very  l>eautiful. 

In  stove  or  hot-bouse  pLmts,  orchids,  palms,  etc.,  the  ,    ,  Hot-house 

*■  '  ^    *■  '  '  plants. 

show  was  very  fine,  but  space  will  not  permit  special  men- 
tion, except  of  a  few  of  the  most  remarkable  specimens, 
among  wliich  were  finely  grown — 

Anthnriums.  Cissus  discolor. 

Aralias.  Cyrtodiera  fulgida. 

Alsophyllas.  Dendrobiums,  very  fine. 

Crotons.  Bcrtolonia  Van  Houtteii. 

Draccenas.  Philodeudrons. 

Cyanophyllunis.  Pritchar<lias,  etc. 

Mr.  Wills,  of  London,  h;;d  a  very  fine  collection  of  rare  .    wiiie'coiieo 
plants,  handsome  and  well  grown,  among  which  were  very 
fine  specimens  ot^ — 

Agaves.  Curculigo  recurvata  variegata. 

Anthnriums.  Diplandenia  amabilis  (fine  green- 

Aralia  lilicifolia.  house  climb<rr). 

Artocarpus  Canuonii  (bread-fruit  Nepenthes  hyhrida,  Phyllamphora, 

tree,  with    handsome    dark-red  Kalllesiana,  and  others, 

leaves).  Phoenix    and  Pritchardia  grandis 

Cocos      Weddelliana      (beautiful  (fine  palms), 

feathery  palm).  Sarracenia  Drinnmondii  and  Dar- 

Crotons  in  splendid  variety,  includ-  11ngt<>nia. 

ing  Bentonii,   Faleatus,  Johan-  Tlieophrastus  imperialis. 
uis,  Prince  of  Wales,  Queen  Vic- 
toria, Sunset,  Volutum,  and  oth- 
ers. 

Also  a  splendid  collection  of — 

Orchids.  Odontoglossums. 

Cattleyas.  Oncidiums. 

Cypripedinms.  Saceolabinms, 

Dendrobiums.  Tillandsias. 
Nidolariums. 

Also,  a  fine  collection  of  rare  ferns. 
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Exhibition  at     In  this  exhibition  of  Mr.  Wills  was  a  remarkable  coUec- 

Versaillea. 

tion  of  dracdBnas,  of  which — 

Wills'  collec-  Alba  marginata,  I^ea, 

**"'  Berkleyii,  Leopoldii, 

Bunseii)  M^jestica, 

Fredcricii,  Regalia,  and 

Gludstonii,  Willsii. 

were  new  and  specially  fine. 

Also  odontoglossums — Alexandre,  Eldorado,  Loddigesii, 
and  Disa  grandifiora. 

Also  a  large  oval  bed  of  gloxinias  in  great  variety. 

A, ions*  ^^^^^^     James  Veitch  &  Sons,  of  London,  also  exhibited  remark- 
ably' fine  specimens  of  tbe  following — 

AnthuriutM. — Browiiii,  Thibautiana,  Veitchii,  and  Warocquiannm. 

Alocaaia  Thibautiana, 

Cattlcyas. — Dominii,  Gigas,  Hybrida  picta,  Normanii,  and  Veitchij. 

Crinum  Vershaffiltianum. 

Cypripediuma, —AshhiiTtouioif  Calanthum,  Enryandruni,  Sedenii,  and 
SteUigernm. 

Dendrobium  formottum. 

Epidendrums, — ^Viticclla  and  Viticella  m%jor. 

A>;>rn^Ae8.— Ampullaria,  Courtii,  Hybrida  maculata,  Kennedyana,  Rubra 
hybrida,  Sangpiiuea,  Sedcnii,  Stowartii,  and  Zelonica. 

Odontoglossums. — Alexandra,  Rossi  m^us,  and  tripndians. 

Oncidums. — Concolor,  Incurvum,  Lapigoriaalba,  Pneteztam,  and  SteUi- 
gernm. 

Phalcsnopsis  grandiflora. 

The  floral  exhibition  was  made  in  a  large  circalar  pavil- 
ion and  was  very  tastefully  arranged.  The  above  are  only 
a  few  of  the  more  striking  of  the  great  variety  of  rare 
plants  exhibited. 

Fruits  and  ve«-  There  was  also  an  exhibition  of  fruits  and  vegetables  at 
the  same  time,  principally  from  France  and  Italy.  In  the 
French  section  there  were — 

200  plates  of  grapes,  including  some  new  seedlings. 

About  400  plates  of  pears,  generally  well  grown. 

About  100  plates  of  apples,  from  medium  to  i)oor. 

A  few  specimens  of  very  fine  peaches. 

250  plates  of  potatoes,  mostly  of  English  and  French 
varieties,  small  and  inferior  in  appearance.  A  few  Amer- 
ican sorts,  among  which  Early  Bose,  Eureka,  and  Peerless 
appeared  the  best. 

From  Italy  20  plates  of  grapes,  generally  very  large  and 
handsome.  Among  them  some  very  fine  clusters  of  varie- 
ties named  Bianca  di  Chieri,  Fiesolano,  Pribiano,  and  Vir- 
ginia, all  white,  were  remarkable  for  size  and  beaaty. 

25  varieties  of  handsome  apples,  large  and  well  grown, 
from  Turin. 
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There  were  also  from  Italy  a  few  fine  specimens  of  plums;     ^^' 
also  oranges,  lemons,  ahnouds,  filberts,  and  walnuts. 

Fruit  trees  in  great  quantity  were  alHO  exhibited  in  the     th 
grounds,  in  various  styles  of  espalier  and  quenouille,  and 
other  shapes  of  pruning  and  trainiug,  both  high  and  low, 
which  were  both  novel  and  interesting. 

A  fine  collection  of  rare  evergreens,  large  and  small ;  many  Eve 
with  variegated  foliage ;  a  very  handsome  display  of  Aura- 
carias.  In  shrubs  and  small  trees  there  were  also  exhibited, 
in  great  variety,  aucuba,  arbutus,  bambusa,  bnxus,  coto-  „d  ,i 
ueaster,  daphne,  eleagnus,  euonymus,  ilex,  Itgustrum,  lau. 
rus,  laurocerasus,  oleanders,  osmauthus,  phillyrea,  photi- 
nia,  pomegranates,  rosmarinus,  ^'lhumtl^l,  etc 

A  somewhat  novel  screen  or  trellis  for  growing  and  pro- 
tecting grapes  was  exhibited  here  (Fig  55),  too  expensive 
for  practical  use  i 
the  United 
but    interesting 

illustrative     of    1  <     m.  ■      , 

extraordinary       care      -  -^  p-  V       ^-^  r      p'_j 
gi\en  to  the  prodnc 
tion   of  fruit'^  bv   tliCFio  *  —Light  tr  It  >  v  ih  plata  of  glau    ex- 
French  gardeners — i  hibittdat  teiimtla 

row  of  postfi  planted  quite  near  with  grooves  sawed  at  the 
sides  o])pobite  each  other  to  recen  e  glass  plates,  also  a  light 
fhime  above,  with  glass  for  the  protection  of  the  vines  below 
Vines  were  planted  on  each  side  of  the  glass.  Another  simi- 
lar affair  was  exhibited  nith  thin  sheets  of  black  slate,  for 
the  radiation  of  additional  heat,  and  to  hasten  the  maturity 
of  grapes,  planted  only  on  the  side  facing  the  snn. 


GRAPE  CULTURE. 


Onpe  collar 


In  the  neighborhood  of  Paris,  the  larger  portion  of  the  N«ir  Pam. 
grapes  are  grown  for  table  use,  and  are  either  grown  under  dJ^umi''"'"" 
glass  or  upon  walls,  A  few  varieties  are  grown  in  open 
vineyard  culture — early  ripening  kinds,  white  and  black, 
and  of  small  size,  not  larger  in  bunch  and  berry,  under  or- 
dinary culture,  thiiii  the  Delaware  or  Clinton.  But  grape- 
growing  in  the  neighborhood  of  Paris  did  not  impress  me 
as  being  less  difficult  than  at  home,  anil,  except  that  their 
winters  are  less  severe,  I  do  not  think  tliey  have  equal  ad- 
vantages for  success  with  the  grape-growers  in  the  State  of 
Ohio.  With  the  same  care  and  cultivation,  I  believe  we 
could  grow  even  the  same  varieties  with  equal  success.  A 
verj' large  collection  of  grapes  from  all  quartersof  the  globe 
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Grapi- culture,  wns  gix)wiug  in  u  tiial  viiiejartl  at  tUe  Gardeu  of  Acclima- 
tion.   A  more  uttvr  fiiilure  I  nevui'  8aw,iii  the  wonitseajiou, 
y-Murr  .if  till-  ill  tbe  I'liited  States.    The  grapes  were  iiiil(lewe<l,  cracked, 

t^ni^'i nr'Affli'-  and  rotted.  A  jierioct  liiiiieli  could  not  be  fonud.  Oue  of 
the  f^ai'deucrs  told  iiie  it  was  caused  by  neglect  to  use  snl- 
]>)iiu'  at  the  proper  time,  and  tliat  lio  tliougUt  it  miglit  bave 
been  pn'ventod. 

wiVMaw""'""'      lafteiwaidsiiwiniiiivuteyiardensnianj  grapeninthesainc 

i-ondition.    Tlie  season  wan  nnusiiiUly  wet,  and  tliis  uiensiu'- 

ab)>  account."  for  tbe  failllr(^;  for  Hcarccly  u  day  passed  dnr 

iny  tlie  summer  witbout  rain,  and  tbero  were  a  few  days  of 

iai-antni.-  ,.f  o.vt  leiiic  licut  ulso.     Upoii  tho  walls,  wbere  the  gravies  were 

Kaii9'"nii<i"''Lil  pratected,  and  also  sheltered  by  i*  projecting  ledge  or  coping 

'""  overhead,  they  Beeiui'dgi'iierallybealtby,whereverthey  were 

wellcaii'd  lor,  AndijiFniuw^  "ciU'C^incaiiHa careful  train- 
lug  of  tlie  vine  upon  tbe  wall,  so  that  the  shoots  are  not 
crowded;  tbbining  oat  of  the  buuchet*,  that  tbe  riiies  shall 
not  overbear;  and  also  a  careful  thinning  of  tbe  berries 
from  tlie  clusters  to  prevent  crowdiuir  and  cracking.  Snl- 
rwiui  Bnijibur.  p'"""  '**  •*^'^"  uscd  frccIy  to  prevent  mildew.  The  Phylloxera 
is  »aid  not  to  luive  l>een  observed  witbiii  a  hundred  miles  or 
so  of  i'aiis. 
Til..  .i[-trii-i  or     The  most  celebrated  vine-growing  district  in  the  vicinity 

Fi.niiiin;.Mi:in.  of  I'aiis  is  tho  cch'briitedThoiiR'ry,  near  Foutaiuebleau,  and 
there  the  C'liasselas  Fontainebleau  giai)es  are  grown  in  great 
perfection.    Tliey  are  gi-own  either  ujion  liigh,  wbitewasheil 


Fu    CT — trrajH  rmeu  an  IraiHcrl  at  Thonifrg  on  tcalli,  with  prajtelmg  cop- 

inq  aborc    (icirl  of  the  ttite»  pruned 
wiillN  With  projectnig  copings  above,  or  on  loner  trelbseo, 
where  they  receive  protection  from  the  walls,  which  are  the 
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main  ft  itiiro  in  the  viiievirds  it  Thomery,  running  in  all    Grap*  cnitute. 
iliitctijn&    ind  u  lullj    from  8    to  KK  higli   (Fig-  %-58) 


Tbe  trellises  between  tbe  walls  are  alsoprovidwlwith  mt.'an3 
for  protei-tioii  overhead,  either  by  boards  or  a  kiml  of  bitu- 
nienii^eil  olotb.  These  projectioii-s  aud  coveringH  aiijieared 
to  bo  irioviihle,  and  could  be  used  or  uot  aa  occasion  roiiuired. 

At  the  School  of  Horticulture  at  Versailles,  which  is  under  .  sdiw 
the  direction  of  the  French  Governnient,  there  are  also  large  laiUi^B. 
gardens  under  file  same  charge,  which  fonnerly  belonged  to 
thePalaireof  Versailles.  Here  also  were  high  walls  in  every 
direclioK,  all  utilized  by  closely  tmined  grajw  vines  and  a 
few  |)uac]i  and  pear  trees.  The  grajii'  walls  were  about  ItV 
high,  Ji  movable  step  or  platform  on  wheels  being  used  for 
attending  the  upper  jwrtion  of  tlie  vines.  The  impression 
made  upon  nio  was  that  if  half  the  care  aud  attention  were 
bestowed  upon  grape-growhig  iu  this  country,  there  would 
rarely  be  u  complaint  of  failure  with  our  lianly  varit-ties.  I 
afterward  visited  one  of  the  most  celebrated  wine-producing 
districts  in  Southern  France,  in  the  neighborhood  of  Mont- 
l>ellier,  a  region  where  gra))es  and  wine  are  the  principal 
prwluct,  but  which  is  threat<  ned  with  entire  destruction  by 
tbe  ]H;rsistent  and  aggressive  attacks  of  the  Phylloxera  van  ^ 
tafrix. 

The  modes  of  culture  were  there  entirely  diftierent  from 
those  about  the  city  of  Paris,  corresitonding  to  a  different 


Wall  RultoTV. 
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Ur»po  cuiiore.  climate.    With  very  little  raiufall  and  a  mild  and  equable 
temi)eraturc,  vines  were  planted  without  stakes,  trellia,  or 


vineyard  col- 


Hnppoit  of  Hiiv  kind;  and  were  never  allowed 

to  grow  moil,  tli  in  ;)'  or  i'  high — a  large  stub 

or  stump  at  tin   i  i»e,  usnally  froni  1'  to  18" 

iiifeli  and  with  tv\  o  to  four  shorty  stubby  arniK, 

fiom  the  t  nds  of  » liicli  tbe  fhiit-bearing  Hhoots 

an.  grown   the  I mit  hanging  in  clusteru  about 

the  stnuip  and  ni  ti  Che  ground.     These  shoots 

uppcai  to  have  been  kept  pinched  or  short* 

eued  during  tbe  growing  seaaon,  and  in  the 

sprin^  "I  fill  pruned  back  within  a  few  eyes 

of  the  M-If  ■>uppoiting  stmnp.     No  tying  or 

specml  trainui^  ippearcd  in  any  case.    These 

^nK^  uxIh  were  m  every  intermediate  condi- 

^  tion,  from  moderate  truit- 

«  fulness  to   absolute  de- 

—  \  ^  ku.£ntM» — — '    stnictiou ;  and  on  all  sides 

if      '  -^  were     abandoned     vine- 

'«■  yards  grown  npin  weeds, 

_  the  dead  and  blackeneil 

^-r--''^  ""      "  '  stumps  marking  the  path 

Fio  oe  -M  d  ofi  I.  „ng  r,««  Mpon  ™n.  "^  ^''^  "lestroyer.    Sandy 

m  enjialKi       A,  ire  ch  1  from  ,(-nH  soils  appeared  to  resist  at- 

fiUtdtriih  ncic  /le.ft  Koit/or  retfiring  1A0 tuck longer thau retentive 

goH^gpUiHi',-  B,  roof- 0/ jtouHg  riiifii;  c,  day,  but  it  was  said  to  be 

«.«o/ri«.:prB»«i««dfroiB«f«j,9»KH.H.(,„iya(j„gg,io„  of  a  little 
longer  time  when  these  too  would  succumb.  I  saw  many 
vineyards  where  tbe  vines  were  being  taken  out;  some  were 
grubbed  up  with  mattocks,  others 
drawn  out  with  a  kind  of  miniatare 
stump-puller  with  a  windlass  and 
book. 

At  the  city  of  Monti>eIlier  there  was 
held  a  congress  of  graiM'-growers,  to 
which  there  were  delegates  from  Bor- 
deaux, Marseilles,  Toulon,  and  nil  the 
wine-growing  sections  of  the  south  of 
Franco  liordering  on  tl.n  Mediterra- 
nean. There  were  also  delegates  from 
^      .„   "'!"■  ■  '^^'  ,     .Italy,  Spain,  Hungarv,  and  Austria, 

IW.'ffiileBfroiiiFia.  59.— fine  pruned  ond  J'       1         '  e      .'i    _  "> 

«rt™.      .ouc     ,^.^^  ^p^,,  ^,^^^j^^.  and  perhaps  Other  conntnes  also.    Tbe 

gard.   a,  tiake,-  b,  b,  b,  object  of  the  meeting  was  announced 

b,  f rati  npuT*  cut  back  to  to  be  the  inreatigation  and  study  of 

(wo  or  ihrre  tje*.  (j,(j  "American  vines,"  and  I  could  not 

help  noticing  in  the  large  assemblage  the  deep  interest  felt 

in  the  subject-,  and  tbe  favor  with  which  the  confident  state- 


oproteeted  bg  $hading  o\ 
n  doable  fipalier 
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meDts  were  received  that  these  American  vines  aflbnle<l  a  '■"i"  "niiunj. 
solution  of  the  Phylloxtsra  question,  and  a  remedy  for  the  The  phjUoi- 
evil  that  tlireatened 
the  ruin  of  their  frrape 
and  u  ine  interest. 
\\  hiie  thej  appeared  ^^^^ 
to  me  m  -x  strait  little 
short  of  desperate, 
and  re  u!^  to  citch  at 
any  proi)osed  rtniedj 
that  promised  mic 
cess,  the  testimony 
certaiul\  seemed  to 
warrant  ground  for 
their  hojus,  is  mr  fio  60  — 
rated  bj  those  who 

had  longest  and  most  pprfet  tU  experimented,  both  by  graft 
ing  the  French  vines  upon  American  varieties  and  by  grow- 
ing the  American  vines  on  their  own  roots. 

That  the  present  condition  of  these  vines  is  wholly  owing  The  proba- 
to  the  injury  by  the  Phylloxera  I  cannot  quite  believe,  al-  dovwutioD,  tu.' 
though  it  is  evidently  the  last  orpresent  and  palpable  cause  ««k'bj-"hoiin" 
of  their  death.  Their  habitual  tn'atmcnt  and,  to  someex-orthenituraiDd 
tent,  want  of  culture  has,  I  believe,  weakened  the  vines  in  all  '"""°*'"- 
their  older  vineyards,  and  prepared  theni  for  the  attacks  and 
inability  to  resist  the  effects  of  the  Pnylloxera.  A  grape 
vine  whose  natural  habit  is  to  climb  aud  make  long,  twin- 
ing shoots  is  plante<l  in  soil  not  too  good  at  first,  crowded 
into  a  circumscribed  si>ace  with  himdredsof  its  fellows,  3' or 
4'  apart.  Then,  instead  of  allowing  a  natural  development, 
it  is  cut  down  within  a  foot  of  the  ground,  and  the  maiu 
stem  never  allowed  to  grow  any  higher.  2fo  support  is 
furnished  for  the  slender  shoots,  and  the  grapes  are  growTi 
around  the  top  of  this  litHo  stub  for  year  after  year.  A 
vineyard  of  this  kind  look^  at  a  little  flistance  like  a  field 
of  closely  planted  currant  bushes.  I  am  satisfied,  from  va- 
rious cx))eriments  I  have  made,  that  this  excessive  cramp- 
ing and  pniiiing  of  the  vino  bus  a  tendency  not  only  to 
weaken  the  growth,  but  to  destroy  the  roots;  and  that  this 
essentially  vicions  treatment  has  so  weakened  their  consti- 
tution that  they  fall  an  easy  prey  to  the  invading  insect 
destroyers.  One  of  the  delegates  from  Spain  took  the 
ground  that  the  Pht/llojera  waa  the  effect  of  weakness  in 
the  French  vines,  and  not  the  cause  of  their  destruction. 
While  his  arguments  were  probably  incorrect,  there  cer- 
tainly appears  some  ground  for  his  opinion. 
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(5rai>e  caitnro.     The  interest  of  the  discussion  wiis  fully  kept  up  for  three 

(lays,  the  conclusion  being  an  enthusiastic  indorsement  of 

the  use  of  American  vines,  and  a  settled  belief  in  their  suc- 

tni.  ^^*  P^^"**^'  cess  in  enabling  their  own  vines  to  resist  the  Phylloxera  when 

grafted  upon  American  roots.  They  say,  however,  if  this 
tho  pVopSsiaTtoP"^*fi"f^  Pr^^^s  fails,  they  will  then  inti-oduce  the  Ameri- 
?iu?a^on  Araeit- ^***"  vlucs  thcinsolves,  Jind  malic  their  red  wines  from  them. 
can  roots:  J  noticed,  after  leaving  Montpellier,  going  eastward  along 

the  borders  of  the  iMediterranean,  vineyards  in  ever>'  imag- 
«i.  as  a  cicr/uvjri liable  statc  of  dilapidation;  in  some  cases  nothing  but 
thtroltVu.Ai^^^^^^^^^^  of  black  or  brown  stumps,  entirely  dead,  and  others 

uan  viiu'8.         partially  killed,  with  occiisionally  a  weakly  and  yellow-look- 
ing individual  in  the  last  stages  of  dissolution.    A  few  new 
plantations,  evidently  of  American  varieties,  were  looking 
bright  and  tlourishing. 
ThoCTcator     The  greater  hardiness  of  the  American  vines  may  enable 

huidiness  ot  the  *=•  "^ 

Aiu«ric^u  vine,    them  lougcr  to  rcsist ;   but  if  this  same  mutilating  and 

dwarfing  practice  is  pursued,  although  the  evil  day  may  be 

put  olT  somewhat  longer,  I  believe  it  will  as  surely  come 

when  their  weakeued  condition  will  enable  the  FhyUoxtra  to 

overcome  and  destroy  them  also.    These  people  have  culti- 

The  difficulty  vatcd  the  viiic  so  long,  and  the  business  has  been  handed 

aiyotiiofiIi\Turo^^<>^^'"  ^^'^"^  father  to  son  in  such  unbroken  succession,  they 

Srane!^'^*  "^  ^'''' fccl  iiicapablc  of  substituting  other  agricultural  ])nMlucts 

for  their  favorite  grapes  and  wine.     The  appearance  of 

the  country  indicates  great  former  prosperity;  the  houses 

nearly  all  of  stone;  stone  walls  around  their  dwellings  and 

Evidences  of  gardl^us;  for  stouc  is  plenty  and  labor  is  cheap.    They  have 

tormer  P">»p*"r' (jj^ji^^^j  jj^  diversity  of  soils — some  brown,  rich  loam;  gravelly 

clay,  reddish  chiy,  and  in  many  cases  underlaid  by  a  natu- 

The  soil  and  ^"^^  drain  of  gravelly  drift.    The  average  soil  would  be  called 

climate.  good  any  whcrc,  and  the  climate  dry  and  ecpiable,  rendering 

it  specially  adapted  to  grape  culture.    Trials  of  gi-owing 

wln^at,  they  say,  are  unsuccessful,  and  some  of  them  also 

say  if  their  grapes  I'ail  them,  they  will  have  to  expatriate. 

DiHiH-iietiutheTlKTe  is  a  general  disbelief  in  the  practicability  of  the 

f  ai  leiucdiis.      clicmical  remedies  proposed,  both  on  account  of  ineflieieney 

and  great  expense. 

As  far  east  as  Marvseilles,  and  for  some  distance  beyond, 

the  vines  were  still  looking  weak  and  ba<lly.    On  the  rocky 

hillsides,  planted  on  terraces,  occasionally  they  pi-esented 

Etfcct  of  ifsaa  better  appearance,  but  were  either  in  sandy  soil  or  |)er- 

in-.  nutted  to  grow  more  luxuriantly.    Vines  allowed  to  grow 

on  walls  or  trained  in  long  shoots  seemed  always  better. 

Practical  vineyai-dists  regard  the  introduction  of  Ameii- 
c:m  vines  as  the  only  exi>edient  which  promises  relief  in 
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their  piesect  exigency,  for  tbey  have  found  some  kinds   Grape  culture. 
which  appear  not  only  to  grow  and  flourish  and  bear  large 
.and  healthy  crops,  in  spite  of  the  Phylloxera^  but  to  give  re-  ^ra.^^®  p^yUox 
newed  health  and  vigor  to  their  own  native  varieties  when 
grafted  on  roots  and  stocks  of  American  vines. 
I  visited  many  gardens,  vineyards,  and  nurser.es  where      Experiments 

^_  .  .  /  \     .      '  _  _   .  with     American 

these  various  experiments  are  being  made,  and  it  seems,  stocks  and  vines, 
both  from  my  own  observation  and  the  testimony  of  others, 
that  several  kinds  of  our  American  vines,  especially  those    xho  American 
of  southern  origin,  such  as  Herbemont,  Lenoir,  Pauline,  ceSst^iiai^Frauce. 
and  the  Jacquez,  especially,  will  succeed  admirably  in  this 
region.    The  Jacquez  is  thought  to  be  the  same  variety   The** Jacquez" 
which  was  sent  to  Nicholas  Long  worth  years  ago  m  a  cigar-  ing. 
box,  and  which  was  for  a  while  cultivated  and  known  as 
the  "Ohio''  or  ''Cigar-box"  grape.    Although  it  never  ac- 
quired much  i)opularity  in  the  United  States,  and  is  now 
scarcely  to  be  found  in  the  Eastern,  Middle,  or  even  South- 
ern States,  it  seems  to  be  the  grape  of  all  others  most  val- 
uable and  best  suited  to  the  emergency  now  existing  in 
France.    The  foliage  is  dark  green,  rich,  and  luxuriant,  and 
the  fruit  without  a  blemish.    !N^ative  vines  grafted  on  this 
American  vine  were  vigorous  and  healthy,  while  other 
French  vines  growing  on  their  own  roots  beside  these 
grafted  vines  were  dying  or  already  dead.    In  one  place, 
though,  I  saw  a  case  where  an  experimentalist  had  grafted 
the  Jacquez  upon  the  French  stocks,  and  the  Jacquez  was 
also  in  this  situation  equally  vigorous  with  its  companions 
upon  their  own  roots.    The  conclusion  from  this  fact,  if  it 
be  one,  might  render  the  question  of  the  effects  of  the  root 
upon  the  graft  a  little  doubtfid. 

But  the  current  is  all  one  way,  and  the  enthusiasm  in 
favor  of  the  American  vines  reminds  me  of  the  flush  times 
in  America  when  the  "grape  fever"  was  at  its  height,  and 
graiHJ-growing  w^as  the  all-absorbing  question  in  so  many 
pans  of  the  country.    x\t  the  experimental  garden  of  the     Experimental 
School  of  Agriculture  at  IMontpellier,  they  have  a  large  andJoiuS!  ^ 
interesting  collection  of  vines  from  various  countries,  but 
more  from  America  than  anywhere  else.    All  our  older  and  ^.^^^™®rican  va- 
wi  11-known  varieties,  many  of  Rogers's  and  Underhill's  and 
Arnold's  hybrids,  besides  thedifferent  types  of  our  wild  native 
kinds — the  lliparia,  Cordifolia,  Labrusca,  and  iEstivalis —  American 

were  all  here  represented.    The  Concord,  Hartford,  llentz,  *-^^^** 
Franklin,  and  grai)es  of  that  class,  did  not  seem  to  bo  flour 
ishing  as  well  as  those  of  the  Southern  type ;  partly,  I  have      Our  southern 
no  doubt,  because  not  as  well  adapted  to  this  peculiar  lo-  successfoL 
cality,  but  also  on  account  of  the  extreme  drought  which  was 


ora. 
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Grape  culture,  then  prevailing.  But  I  could  not  help  being  impreosed  with 
the  general  health  and  vigor  of  the  American  vines,  both 
The  pbyUox.  where  planted  in  large  numbers  and  also  in  single  specimen 
plants.  The  Clinton  has  been  quite  extensively  planted  in 
the  way  of  ex])erimenting,  but  does  not  appear  in  all  cases 
liealthy,  the  foliage  suffering  from  a  kind  of  black  mildew 
which  I  have  often  seen  at  home. 
,, ,  The  French     As  a  rulc,  tlic  Frcnch  people  do  not  like  the  flavor  of  our 

distaste  for  our  '  *       * 

whies.  wines,  though  they  admit  some  of  them  tx>  be  good,  and 

there  are  many  who  consider  our  vines  only  valuable  as 
PhyUoxera'Tesisting  stocks  for  grafting.  Others  are  will- 
ing to  make  an  exception  in  favor  of  such  varieties  as  the 
Jacquez  and  Norton's  Virginia,  Herbemont  and  Gynthiana, 

piSSS^forcer- ^  ^  ^^"^  ^^  ^^^^^^^  f^sort  in  case  the  grafting  process 

tain  varieues.     ghould  finally  provc  unsucccssful,  and  as  substitutes  for 

the  grapes  from  which  are  made  the  cheap  and  popular  red 
wines,  to  which  their  people  have  become  accustomed,  and 
which  they  regard  as  one  of  the  prime  necessaries  of  life. 

a  French^^^-  "^^^  common  laboring  classes  consume  large  quantities  of 

^^^y-  these  ^heap,  non-intoxicating  wines,  and  I  saw  far  less  drunk- 

enness in  France  than  in  those  countries  where  whisky  and 
ardent  spirits  are  used  by  the  people. 

culture!*"  «™p*     Italy,  however,  seemed  to  be  a  kind  of  paradise  for  the 
•    lazy  grape-grower. 

There  the  vines  come  nearer  to  growing  and  taking  care 
of  themselves  than  in  any  other  country.  While  there 
were  very  few  vineyards — that  is,  where  the  whole  ground 
was  occupied  by  vines — ^there  were  nevertheless  grapes 

^  Mode  of  grow,  everywhere  bordering  the  fields  and  roadsides  and  running 

in  rows  through  the  fields,  leaving  spaces  from  lOCK  to  2W 
between  the  rows  of  vines,  where  farm  crops  were  culti- 
vated. All  these  vines  were  grown  upon  trees,  which  ap- 
pear to  have  been  planted  for  their  support. 

A  vine  is  usually  planted  on  each  side  of  the  tree,  run- 
ning up  and  occupying  the  whole  head  of  the  tree,  and  then 
long  shoots  are  trained  laterally  to  the  next  tree,  W  or  15^ 
away,  the  grapes  and  vines  hanging  in  festoons  along  the 

and  training.      \ui^»  in  the  most  graceful  manner.    Dwarfish  trees,  headed 

rather  low,  were  mostly  used,  and  of  various  kinds.  Occa- 
sionally fruit  trees  were  used,  but  they  seemed  to  prefer 
elm,  maple,  thorn,  or  mulberry;  and  when  the  distance  be- 
tween the  trees  was  considerable,  intermediate  stakes  were 
placed  to  support  the  vines,  which  were  trained  from  tree  to 
tree. 

Not  only  in  Italy,  but  in  Switzerland,  about  Geneva  and 
Lausanne,  and  in  all  places  where  the  vines  were  allowed 
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to  grow  and  spread  themselves  in  accordance  with  their   G»pe  culture, 
natural  habits,  they  appeared  vigorous  and  healthy,'  bear- 
ing abundantly,  without  any  visible  indications  of  failure. 
And  although  the  delegates  to  the  meeting  at  M^^^tpellier^^Tiw  phyUox- 
reported  the  Phylloxera  as  having  been  found  in  Italy,  j^^tij^vines 
Spain,  Germany,  and  in  Hungary,  there  was  no  report  of  itaiy. 
such  devastation  as  appeared  in  Southern  France,  where 
the  close  planting  and  short-stub  system  prevailed.    I  made 
some  inquiry  about  the  Oidium^  which  a  few  years  ago  wa«    oicUnm. 
regarded  as  the  great  obstacle  to  successful  grape-growing 
in  Europe,  but  the  reply  was  that  it  was  so  easily  controlled 
by  the  use  of  sulphur  that  it  was  regarded  as  of  no  moment 
in  comparison  with  the  great  and  overwhelming  danger 
from  the  Phylloxera. 

UTILIZATION  OP  SEWAGE.  Sewage  utillta- 

tion. 

Some  interesting  and  valuable  experiments  have  been 
made  in  the  neighborhood  of  Paris  in  the  use  of  the  sewage 
from  the  city,*  both  from  sanitary  and  economic  considera- 
tions. The  total  length  of  the  principal  sewers  of  Paris  is  ^^^^  ^^^  •«^' 
about  500  miles ;  two  of  the  largest  run  at  right  angles 
with  the  river  Seine,  under  the  Boulevards  St.  Michel  and  Length. 
Sebastopol,  and  receive  several  tributaries.  Four  others, 
running  parallel  with  the  river,  two  on  the  right  and  two 
on  the  left  bank,  traverse  different  portions  of  the  city,  fol- 
lowing the  directions  of  the  principal  quays  and  boulevards. 
These  large  sewers  are  from  A!  by  7'  to  16'  by  18'  in  diame-  size. 
ter,  and  are  built  of  solid  masonry  laid  in  cement.  They 
are  called  ''^igouts  collecteurs^^  into  which  the  smaller  drains 
and  tributaries  are  discharged,  and  then  in  turn  are  all  dis- 
charged into  a  "collector  general  in  the  Place  de  la  Con- 
corde.   Those  from  the  left  bank  are  carried  under  the  river  ^  .  Croesing  the 

Seine. 

Seine  in  an  immense  iron  pipe,  and  into  the  "  collector  gen- 
eral," which  latter  is  carried  about  3 J  miles  to  Asni^res,  j^^^^^"^^  ^^ 
outside  the  city  walls,  in  a  northwesterly  direction,  and 
where  it  formerly  discharged  its  whole  contents  into  the 
river. 
It  was  claimed  by  thoughtful  men  whose  attention  was    i>e8iro  to  pre- 

*'  ^  Tent  pollution  of 

directed  to  this  subject,  that  this  disposition  of  the  sewage  the  seine. 
polluted  the  waters  of  the  river,  poisoned  and  destroyed 
the  fish,  and  also  left  deposits  upon  the  banks  that  ren- 
dered the  neighborhood  below  offensive  and  unhealthy. 
Various  methods  were  proposed  to  remedy  the  acknowl- 
edged evil,  one  of  which  was  the  neutralizing  the  noxious 
elements  of  the  sewers  by  chemical  agents ;  another,  the 

*  street  but  not  house  sewai^. — Ed 
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^^^wagentiiiza- construction  of  a  covered  or  subterranean  aqueduct  larpfe 

enouj^h  to  convoy  the  contents  of  the  sewers  to  the  ocean 
near  l)iepi)e,  ii  distance  of  about  12o  miles.  The  most 
practicable  proposition,  however,  seeme<l  to  l)e  the  use  of 
the  sewa<?e  as  a  fertilizer  for  the  increase  of  agricultural 
and  horticultural  products  in  the  vicinity  of  Paris.  A 
Inrge  tract  of  verj'  poor,  infertile  land,  lying  within  a  large 
horseshoe  bend  of  the  river  Seine,  near  Asnieres,  c^illeil 
the  plain  of  (jeunevilliers,  seemed  specially  suited  for  ex- 
periments in  this  direction.  The  whole  region  is  very  flat, 
much  of  the  land  sandy,  gravelly,  thin,  and  incapable  in 

The  farm  aiits  natural  statc  of  produciug  remunerative  crops.    Experi- 
lera.     m^^n^j^  were  commenced  as  far  back  as  the  year  1868  at 

AirnMiDnrxmi-Gennevilliers,  under  the  direction  of  M.  xVlfred  Durand- 

*  *  Claye,  engineer  of  the  bridges  and  causeways  of  Paris,  and 

have  been  continued  under  the  pati*onage  of  the  city  gov- 
ernment to  the  i)resent  time,  with  results  regarded  as  very 
satisfactory  and  afi'ording  a  i>ractical  solution  of  the  diflB- 
culties  of  disposing  of  the  sewage  of  the  city  of  Paris. 
The  plain  or  commune  of  Gennevilliers  contains  about 
3,300  acres,  of  which,  in  1SC9,  only  7  hectares  (abour  17 
acres)  were  irrigated  with  the  water  from  the  sewers.  The 
amount  steadily  increased  until  in  1877  about  800  iwres 
w(»re  thus  irrigated,  in  all  cases  with  greatly  increase<l  pix)- 
ductiveness,  and  results  claimed  to  be  every  way  satisfac- 
tory. The  work  of  i)reparing  for  the  distribution  of  the 
sewage  is  done  at  the  expense  of  the  city  government,  and 
is  furnished  gratuitously  to  all  the  landholders  who  will  use 
it.  Exi)ensive  conduit  ])ii>es,  drains,  and  trenches  of  ma- 
sonry traverse  the  fields;  from  these  trenches  little  valleys 
are  cut  laterally  through  the  fields  lx»tween  the  rows  of 
growing  crops,  through  which  the  fertilizing  streams  can 

Forct*  piunpft.  bc  directed  at  pleasure.  Powerful  steam-engines  with  large 
centrifugal  pumps  an*  stationed  at  the  point  where  the 
"grand  collecteur'-  from  the  sewers  discharged  its  contents 
into  the  Seine,  and  the  waters  are  forced  into  elevated  i*es- 

Distjibution.  crvoirs,  from  whence  they  are  carried  in  underground  pii>e8 
to  the  various  sections  irrigated. 

Considerable  opi)osition  existed  formerly,  and  many  ob- 
jections were  made  by  the  proprietors  of  the  lands  at  Genne- 
villiers to  the  use  of  the  sewage,  which  the  government  of 
ExporiracntH  the  city  took  a  very  practical  way  to  counteract.    A  piece 
}JinoD°I^"o7  tSo  of  Sterile  land  was  purchased,  and  a  "  model  ganlen  »  estab- 
Ry»t<iii.  lished,  where  the  sewage  was  used,  and  its  advantages  dem- 

onstrated in  the  abundant  production  of  market  vegetables, 
farm  crops,  nursery  stock,  fi-uit  trees,  etc.    Land  which  had 
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hitherto  been  regarded  as  not  worth  cultivating,  and  which  ^j^^»R«n**^'«« 
had  no  rentable  value,  was  made  both  productive  and  profit- 
able.   The  productiveness  of  better  lands  was  doubled,  and 
iu  some  cases  quadrupled,  and  the  benefits  derived  from  the 
use  of  the  sewage  water  is  no  longer  questioned.    The  value      The  raiuo  ot 
of  the  lands  both  for  sale  and  for  rent  has  largely  increased ;    ®  *^*  ™' 
lands  which,  before  the  irrigation  was  introduced,  rented  for 
91)  fr.  to  100  fr.  per  hectare,  now  bring  from  300  fr.  to  500  fr. 

A  commission  of  inquiry  was  appointed  in  1876  by  the  comn^Sntf  fn*! 
government  to  examine  and  report  upon  this  subject,  and  ^^^'  ^^®- 
made  an  interesting  and   exhaustive  report,  through  M. 
Schloesing,  the  principal  points  of  which  may  be  summa- 
rized as  follows : 

1.  The  diversion  of  the  waters  of  the  sewers  into  the  Seine  produces  a 
state  of  tliin;;s  that  cannot  be  permitted  to  continue,  and  measures 
should  be  adopted,  at  any  cost,  to  preserve  the  purity  of  the  river,  dis- 
infect tlie  sewage  waters,  and  at  the  sam^  time  to  secure  their  utiliza- 
tion to  the  greatest  extent  possible. 

2.  The  insalubrity  of  the  sewage  waters  proceeds  from  the  organic 
substances,  soluble  and  insoluble,  which  they  contain. 

3.  The  best  of  all  methods  of  purification  is  filtration  through  the  soil. 

4.  In  order  that  all  danger  of  insalubrity  may  be  removed,  it  is  nec- 
essary that  the  sewage  water  shall  not  accumulate  in  the  soil  to  satura- 
tion, and  thus  be  mingled  with  the  water  in  the  soil  below,  there  to 
lose,  by  slow  evaporation,  all  the  organic  substances  with  which  it  is 
charged. 

5.  The  purifying  power  of  the  soil  is  limited,  but  having  ascertained 
the  natuRi  of  the  soil  and  the  composition  of  the  sewage  water,  its 
powers  may  perhaps  bo  determined  by  observation  and  calculation. 

C.  The  impurities  of  the  waters  of  the  sowers  «ire,  as  their  composition 
indicates,  eminently  adapted  to  the  nutrition  of  vegetable  products,  and 
constitute  an  excellent  fertilizer. 

7.  The  purification  and  the  utilization  of  the  sewage  water  are  two 
distinct  tpiestions.  The  growing  crops,  which  cover  a  given  portion  of 
gpx)und,  are  not  able  to  utilize  as  much  of  the  wat<)rs  as  the  same  area 
can  depurate,  but  the  difference  is  not  believed  to  be  very  considerable. 

A  subsequent  commission,  appointed  in  1877  to  investi-  commiaaion  of 
gate  the  processes  of  horticulture  by  the  aid  of  the  water  of  ^^^* 
the  sewers,  fully  indorsed  and  adopted  the  report  of  the 
previous  commission  as  a  basis  for  their  own  work.  This 
commission  consisted  of  M.  Hardy,  director  of  the  gardens 
at  Versailles,  president;  Charles  Joly,  vice-president  of  the 
Central  Horticultural  Society ;  M.  Luizier,  secretary  of  the 
Mutual  Aid  Society  of  the  Market  Gardeners  of  the  Seine ; 
M.  Michelin,  secretary  of  the  Horticultural  Section  of  the 
Agriculturists  of  France ;  and  Henry  Vilmorin,  reporter, 
member  of  the  Tribunal  of  Commerce  and  secretary  of  the 
Central  Horticultural  Society  of  France. 

This  commission  contains  some  of  the  most  intelligent  and 
practical  men  connected  with  the  horticultural  and  agricult- 
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^^^wage  utiiii*.  oral  interests  of  France,  and  they  report  most  fevorably  of 

the  experiments  at  Gennevilliers.  The  use  of  the  sewage 
coSSSiion'  'of  lias  been  in  all  cases  profitable,  and  is  rapidly  and  steadily 
if^hTsySJm  it  i^icreasing.  They  quote  M.  Bavral  for  the  statement  that 
GenntnuierB.     thc  productiveness  of  the  irrigated  lands  had  risen  from 

200  fr.  and  500  fr.,  before  irrigation,  to  1,500  fr.  and  3,500  fr. 
per  hectiire,  and  that  the  net  proceeds  of  lands  irrigated 
with  waters  from  the  sewers  was  often  five  times  greater 
than  from  non-irrigated  lands  in  the  same  locality. 

The  following  figures  were  obtained  by  the  commission 
u]>on  the  place,  showing  the  prodnctiveness  of  the  Genne- 
villiers fields : 

Crops.  Artichokes  (globe),  33,000  to  50,000,  and  even  dO,000  heads  per  hec- 

tare (about  2^  acres). 

Beets,  120,000  kilos*  per  hectan». 

Beaus,  15,000  kilos. 

Carrots,  G0,000,  80,000,  and^o  132,000  kilos. 

Celer>'  and  celeriac,  al)Ove  100,000  kilos. 

Cabbages,  140,000  kilos. 

Caulidowers,  20,000  to  30,000  liea<ls ;  of  weight,  from  35,000  to  40,000 
kilos. 

Garlic,  37,000  kilos. 

Leeks,  G0,000  kilos. 

Onions,  60,000  to  80,000  kilos. 

Potatoes,  30,000,  35,000,  and  40,000  kilos. 

Pnmpkius,  120,000  to  140,000  kilos. 

Salsify,  10,000  to  2i»,000  bunches;  weight,  about  25,000  kilos. 

• 

Lands  formerly  sterile,  are  reported  as  producing,  by  the 
use  of  sewage,  returns  of  profit  from  market  vegetables  equal 
to  that  from  lands  of  good  quality  in  other  sections  where 
manure  and  water  had  to  be  procured  at  heavy  exi>en8e. 

Qu^ity  of  voK-  The  quality  of  the  vegetables  produce<l  at  Gtennevilliers 
was  found  excellent;  and  Sieur  Rothberg,  a  market-gar- 
dener from  that  place,  had  obtained  the  first  prize  at  the 
exhibition  of  the  Central  Society  of  Horticulture  in  Octo- 
ber, 1877,  for  an  admirable  collection  of  vegetables,  in  com- 
petition with  all  the  marketganleners  in  the  department  of 
the  Seine. 

i»iantH  of  <u.m      Phuits  of  commercc  for  manufacturing  purposes — pep- 

mcrt'e  for  m:iDU*  «^     «.       * 

facturing.  pcrmiut,  absiiitlie  (wormwood),  and  angelica — are  also  cul- 

tivated profitably,  producing  as  follows  : 

Peppermint,  40,000  to  60,000  kilos,  in  two  cuttings,  per 
annum. 

Absinthe,  110,000  to  120,000  kilos. 

Angelica,  28,000  kilos  per  hectare,  the  second  year. 

The  following  summary  of  the  conclusions  reported  by 
the  committee  above  named,  in  addition  to  what  has  been 


*  The  kUo  is  about  2i  Ibe.  avoirdnpois. 
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said,  will  suflBce  to  give  a  general  and  correct  idea  of  the  ^i^"^*^  ntmta- 
questioQ,  which  they  regard  as  both  interesting  and  impor- 
tant; and  that  when  better  understood,  its  value  will  be 
appreciated  and  recognized  as  furnishing  an  almost  inex- 
haustible source  of  fertility  to  a  large  and  comparatively 
sterile  territory  admirably  adapted  to  its  application;  andtij^^'J^^JioM 
that  the  gradual  transformation  which  has  in  past  years  gfo^^Sf  ^™ai 
been  accomplished  at  Gennevilliers  will  be  rapidly  ex- ^"^n®^^®" 
tended,  and  that  in  other  vast  spaces,  scanty  and  unprofita- 
ble culture  will  give  place  to  fertile  gardens  and  rich  fields, 
where  abundant  harvests  will  appear  as  by  enchantment, 
to  the  great  benefit  of  all  classes  of  the  population.    The 
committee  thus  formulate  their — 

CONCLUSIONS. 

1.  The  application  of  the  sewage  water  to  horticultural  production , 
particularly  of  the  larger  vegetables,  is  practicable,  and  its  advantage 
confirmed  by  experience,  as  demonstrated  by  the  abundance  and  beauty 
of  the  products  obtained,  their  healthy  growth  and  fine  quaUty,  <Mid 
by  their  profitable  returns. 

2.  Such  green  vegetables  as  cabbage,  celery,  spinago,  lettuce,  chic- 
ory, and  edible  roots,  as  weU  as  commercial  plants,  such  as  peppermint, 
wormwood  (absinthe),  etc.,  are  especially  adapted  to  culture  by  the  use 
of  sewage. 

3.  The  quantity  of  sewage  water  that  may  be  absorbed  upon  one  hec- 
tare (about  2^  acres)  in  actual  cultivation  in  vegetables  exceeds  40,000 
cubic  meters  per  annum ;  but  this  could  probably  be  reduced  by  im- 
proved processes  of  irrigation. 

4.  The  distribution  of  the  sewage  by  the  use  of  trenches  {rigoles  tPir- 
rigatUm)  is  the  mode  of  employment  which  app«*ars  the  most  recom- 
mendable. 

5.  The  irrigation  should  be  moderate,  intermittent,  and  frequently 
renewed. 

6.  Contact  of  the  sewage  waters  with  the  foliage  and  stems  of  the 
plants  cultivated  should  be  avoided. 

7.  It  is  desirable  that  the  position  of  the  trenches  should  be  fre- 
quently changed. 

8.  It  appears  indispensable  that,  in  the  interests  of  the  complete  dep- 
uration as  well  as  the  utilization  of  the  waters,  their  usage  should  be 
regulated,  and  remain  provisionally  gratuitous ;  but  that  the  gratuity 
should  cease  and  payment  be  required  when  that  shall  appeor  practi- 
cable and  the  best  policy. 

9.  It  is  desirable  that  garden  vegetables  {cultures  potaghes)  should 
occupy  an  important  portion  of  the  grounds  comprised  in  the  project 
presented  by  the  engineers  of  the  city.  Nevertheless,  private  interests 
and  local  circumstances  are  the  best  guides  for  determining  the  divis- 
ion and  the  various  products  ujion  the  irrigated  territory.  Signed  by 
H.  Vilmorin,  lo  rapporteur, 

I  visited  the  model  garden  (jardin  moddle)  at  Gennevill-  ^^Appeanmce  of 

^  ^  '  the    model   gar- 

iers,  and  its  surroundings,  about  the  middle  of  September,  den. 
I8783  and  found  things  in  a  very  flourishing  condition,  and 
as  described  in  the  foregoing  pages.    Orchard  trees  in  bear- 
27  p  B VOL  5 
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ti^^t^raS^S".  ^°^'  ^  ^^^^  ^  smaller  trees  in  nursery  rows,  were  generally 
lierH.  healthy  and  vigorous.    Pear,  peach,  and  apple  trees  were 

the  principal  kinds  grown. 
Principal  crops.  The  principal  garden  crops  were  artichokes  (globe), 
beans,  beets,  cabbages,  carrots,  cauliflowers,  celery,  chic- 
ory, cresses,  Indian  corn,  kohlrabi,  lettuce  and  various 
salad  x)lants,  onions,  potatoes,  pumpkins,  radishes,  squashes, 
strawberries,  tomatoes,  turnips,  etc.,  all  looking  remarkably 
healthy  and  vigorous,  both  in  the  model  garden  and  in  the 
surrounding  fields  iu  the  neighborhood  where  the  sewage 
water  was  used  for  irrigation. 
m^kIo  of  iiTig;i.  The  water  was  conveyed  from  the  reservoirs,  to  which  it 
was  elevated  by  powerful  pumi>ing  machinery,  to  the  high- 
est side  of  gently  sloping  fields,  where  it  traversed  the  whole 
length  of  the  field  in  long  and  nearly  level  brick-lined 
ditches,  and  from  thence  distributed  in  lateral  channels  be- 
tween each  row  of  vegetables  or  plants  at  pleasure.  In 
one  place  o.n  artificial  spring  ha«  been  made  from  an  under- 
ground collection  of  sewage  water,  which,  after  passage 
through  the  soil,  flows  out  from  beneath  a  gravelly  bank, 
to  all  a|>pearance  as  pure  and  sparkling  as  any  natural 
spring  water,  and  as  absolutely  free  from  taste  or  smell  or 
any  appearance  of  impurity. 

This  great  work  has  been  undertaken  by  the  citj-  govern- 
ment, and  i>erformed  with  most  satisfactory  results,  mainly 
under  the  direction  of  M.  Alfred  Durand-Claye,  a  very  skill- 
ful engineer,  who  has  been  before  mentioned.  The  expense 
has  been  great  in  collecting,  elevating,  and  distributing  the 
sewage  waters  and  placing  them  at  the  daily  disposal  of 
the  landowners  iu  a  large  section  adjacent  to  the  city ;  but 
the  resulting  advantages,  in  enhancement  of  the  value  of 
project.  the  land  by  increasing  its  fertility  and  preserving  the  pu- 

rity of  the  river  Seine  to  the  benefit  of  the  public  health, 
are  regarded  of  greater  value  than  the  expenditure. 


Suec(>SH  of  the 


menta. 


AcknowiedK-  I  desirc,  iu  conclusion,  to  express  my  obligations  to  Messrs. 
Cliarles  Joly,  vice-president,  and  Henry  Vilmorin,  secretary 
of  the  Central  Horticultural  Society  of  France ;  also  to  Mr. 
William  Kobinson,  editor  of  the  "London  Garden,''  and 
author  of  a  most  interesting  and  valuable  work  upon  "The 
Parks  and  Gardens  of  Paris.''  I  am  indebted  to  these  gen- 
tlemen for  many  courtesies  and  facilities  for  obtaining  val- 
uable information. 
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[Extract  from  the  Official  Claasiflcation.J 

FIFTH  GEOUP. 

CLASS  45.— PRODUCTS  OF  HUNTING,  SHOOTING,  FISHING.  AND  SPONTA- 
NEOUS PRODUCTS.  MACHINES  AND  INSTRUMENTS  CONNECTED  THERE- 
WITH. 

ColU^ctlons  of  drawings  of  terrestrial  and  amphibions  animals,  of  birds,  eggs,  finhes, 
of  cetacea,  of  mollnsca  and  Crustacea. 

#  i*  «  #  •  •  • 

Products  of  fishing:  train  oil,  spermaceti,  etc.    Whalebone,  ambergris,  shells  of 
niollusca,  x>earls,  mother  of  pearl,  sepia  purple,  coral,  sponges. 

Traps  and  snares:  fishing  lines  and  hooks,  harpoons,  nets,  bait,  and  fishing  appa- 
ratus. 


SEVENTH  GROUP.— ALIMENTAEY  PRODUCTS. 

CLASS  72.— MEAT  AND  FISH. 


Salt  fish:  fish  in  barrels,   cod,   herrings,   etc.    Fish  preserved  in  oil:  sardines. 
tunny,  et<5. 
Crustacea  and  shell-fish :  lobsters,  shrimps,  oysters,  potted  oysters,  ahobovies,  etc. 


EIGHTH  GROUP— AGRICULTURE  AND  PISCICULTURE. 

CLASS  84.— FISH,  CRUSTACEA,  AND  MOLLUSCA. 

Useful  aquatic  animals  exhibited  alive.    Aquariums.    Processes  used  in  piaoicnlt- 
ure.    Apparatus  used  in  the  cultnrc  of  fish,  shell-fish,  and  leeches. 
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REPORT 

ON 

PISCICULTURE. 


This  report  presents  the  results  of  inquiries  suggested  by    scope  of  the 
the  exhibit  of  fish ;  which  included  fish  products  in  general,  '*^^***^ 
together  with  implements  and  apparatus  used  for  purposes  « 

of  capture  and  of  artificial  production. 

It  was  a  matter  of  surprise  as  well  as  of  regret  that  an  Poverty  of  the 
exhibition  so  replete  with  objects  of  art,  and  illustrating  so  cfasa. 
fully  most  of  the  industrial  pursuits,  should  have  been  found 
deficient  in  the  particular  department  of  which  this  report 
treats.  It  was  natural  to  expect  that  France,  having 
taken  the  initiatory  in  the  artificial  propagation  offish,  under 
the  lead  of  M.  Quatrefages,  M.  Coste,  M.  Milne-Edwards, 
and  others,  and  having  set  an  example  to  the  world  by  tak- 
ing hold  of  the  discoveries  of  Jacobi  and  utilizing  the  obser- 
vations of  E6my  and  Gehin,  would  represent  in  the  fullest 
detail  the  advance  of  this  important  industry  in  Europe. 
But,  as  will  be  seen,  the  illustration  of  the  modes  and  ap- 
pliances of  fish  culture,  and  of  the  implements  and  means 
employed  in  the  fisheries,  was  exceedingly  poor. 

The  fact  that  the  Franco-German  war  had  but  recently   AbsenccpfOer 

man  exhibits. 

ended,  and  that  the  bitterness  of  feeling  which  it  engendered 
between  the  two  nations  had  scarcely  subsided,  prevented 
Germany  from  taking  any  part  in  the  Exposition  beyond 
the  contribution  of  some  works  in  the  department  of  fine 
arts.    As  fish  culture  occupies  a  more  prominent  place  in    Prominent  pi- 
the  Gtorman  Empire  than  iu  any  other  European  nation,  ma^  in  fiBh  cui* 
perhaps,  the  fishery  exhibition  no  doubt  suffered  very  ma-    ^ 
terially  on  this  account.    France  herself  made  compara- 
tively no  exhibition  of  fish-cultural  processes,  except  in  the 
oyster-cultural  department.    A  few  implements  ami  devices 
employed  by  M.  Carbounier,  and  which  were  contained  in  a    m.  Carbonnicr 
small  building  adjoining  the  fresh-water  aquarium  near  the 
Trocad^ro,  constituted  almost  the  entire  French  exhibit.    In 
the  case  of  the  United  States,  the  circumstance  that  no  pro- 
vision for  co-operation  was  made  until  very  near  the  opening 
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thia^  c1«8^  from  ^^  ^^^  BxpositioD  rendered  it  imadvisable  to  attempt  aoy 
theiTnitedstat«».  exhibition  in  this  special  department    It  is  to  be  hoped  that 

the  demand  for  an  international  exhibition  of  fish-cultural 
apparatus  will  be  supplied  by  the  proposed  exhibition  at 
Tho  Berlin  ftsh  Berlin,  aud  that  there  will  be  brought  together  on  that 
occasion  an  exhaustive  display  of  the  methods  and  devices 
employed  in  Europe. 
The  subjects  of  investigation  may  be  classified  as  follows: 

A. 

FISHES. 

cbiasifloation     a,  Alivc,  for  food  for  man,  or  for  animals  in  zoological 
»  gardens. 

h.  Alive,  for  ornament. 

B. 

FISH   PRODUCTS  PREPARED  FOR  POOD. 

a.  Fresh  fish. 

b.  Salted,  pickled,  smoked,  and  dried. 

0.  Preserved  in  oil  and  hermetically  sealed. 

C. 

IMPLEMENTS  OF  CAPTURE. 

a.  Stationary  apparatus:  weirs,  haul- seines,  trawls,  purse- 
nets,  floating  gill-nets,  etc. 
h.  Angling  implements :  hooks,  lines,  etc. 
0.  Explosives,  poisons,  etc. 

D. 

Apparatus  used  in  fish  culture. 

E. 

Laws  regulating  the  capture  of  fish  and  providing  for 
their  protection. 

As  already  remarked,  the  paucity  of  the  exhibition  ren- 
dered this  line  of  iuguiry  exceedingly  difficult,  and  made  it 
necessary  to  extend  the  examination  beyond  the  hmits  of 
Visit  to  point* the  exhibition  to  the  markets  of  Paris;  while,  in  order  to 
Hitiun  precincts,  obscivc  closcly  the  mctliods  employed  in  fish  culture,  a  visit 

was  required  to  be  made  to  the  hatching  establishment  at 
Hiiningen,  where  this  industry  received  its  first  impetus  in 
Europe  under  the  fostering  patronage  of  the  third  Na- 
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poleoD.    By  the  cession  of  Alsace  and  Lorraine,  Hiiningen    Hiiningcn 
passed  out  of  the  control  of  France,  and  its  batching  estab- 
lishment has  since  been  operated  by  the  German  Govern- 
ment. 

The  extract  from  theOflBcial  Classification  on  page  420  will 
show  the  groups  and  classes  in  which  the  subjects  consid- 
ered in  this  report  were  placed. 
The  nations  exhibiting  in  these  classes  were  as  follows :  ©xhiwting/**"*"" 
Argentine  Eepublic. 
Austria. 
Belgium. 
Denmark. 
Finland. 
France. 
Colonies : 
Algiers. 
Cochin  China. 
Guadeloupe. 
Guiana  (French). 
India. 
Martinique. 
Mayotte. 
New  Caledonia. 
Oceanic. 
E6union. 

Senegal  and  dependencies. 
Saint  Pierre  and  Miquelon. 
Great  Britain. 

Victoria,  Australia. 
Hungary. 
Italy. 
Japan. 
Netherlands. 
Colonies: 

East  Indies. 
West  Indies. 
Norway. 
United  States. 

LIST  OF  EXHIBITORS. 


ore. 


The  Official  Catalogues  containing  the  exhibits  of  these  ^^^t  of  «'«^>»w^ 
nations  showed  the  following  exhibitors,  with  articles  exhib- 
ited.   Those  objects  for  which  awards  were  granted  by  the 
jurors  are  indicated  by  notes,  designating  the  respective 
degree  of  merit  attained. 


424 


UKIVEESAL   EXPOSITION  AT   PARIS,  1878. 


Mode  of  dib     The  awards  will  be  distinguished  as  follows:  (•)  Gold 

tinixuishinc    the  °  ^    ' 

iiwardR.  medal;  (t)  bronze  medal;  (|)  silver  medal;  (§)  honorable 

mention. 


AKfiRNTlNK        UK- 
PUBUC. 


ARGENTINE  REPUBLIC. 

Group  5,  Class  45. 

products  or  ani>  instruments  used  in  fishdro. 


Louis  Otero. 
Fishing  apparatus. 


AlittTKlA. 


AUSTRIA. 


Fisheries   on 
the  Adriatic. 


St.atiBtic8. 


BxhibiU. 


BBUilVM. 


£xhibit«. 


On  the  coasts  of  the  Adriatic  the  salting,  preserving,  and 
packing  of  tish  is  carried  on  on  a  large  scale.  In  1875  the 
yield  of  the  maritime  fisheries  was  71,832  metric  qaintals 
of  fish  with  bones  (39,710  of  which  were  sardines  and  an- 
chovies and  12,182  were  bream);  1,948  metric  qaintals  of 
cartilaginous  fish;  3,014  metric  quintals  of  cephalopods 
(cuttle-fish,  etc.) ;  6,394  metric  quintals  of  lobsters  (in  the 
preceding  year  this  figiu'e  was  80,000  metric  quintals,  prin- 
cipally of  crabs) ;  269  metric  quintals  of  ^^crevisses ;  3,G83 
metric  quintals  of  moUusks;  making  a  total  of  87,177 
metric  quintals  of  sea-fish,  whose  value  was  1,750,000  flor- 
ins (about  $870,000). 

In  1875-76  the  maritime  fisheries  employed  2,756  vessels 
and  10,932  fishermen.  The  international  commerce  in  fish 
is  only  remarkable  on  account  of  the  iuiportation.  In  1877 
there  were  54,500  metric  quintals  of  hen-ing,  5,100  metric 
quintals  of  cod,  and  24,500  metric  quintals  of  sardines, 
anchovies,  etc.,  imported  into  Austria-Hungary. 

ExhihitH, 

Group  7,  Class  72. 

meat  and  fish  ;  fish  preserved  in  oil. 

TopicH  Antonio  (merchaut),  Lisaaj  Valniatia. 

Mcdul  of  merit,  1873 ;  medal,  1876. 

Sea-fish  in  oil ;  mackerel,  sardines,  auchovies. 

These  fish  are  first  subjected  to  a  special  salting  in  barrels ;  they  ue 
then  cleaned  and  liernictically  sealed  in  tin  boxes  filled  with  fine  olive- 
oil.  Fish  thus  pri'pared  can  be  kept  for  many  years.  Tho  boxes  con- 
tain, acconling  to  the  kinds  of  fish,  12, 15, 24,  30,  50,  or  (iO  fish.  Medals 
of  merit  at  the  Expositions  of  Vienna,  1873,  and  Philadelphia,  1876. 

BELGIUM. 
Group  5,  Class  45. 

t  Grandjean-Demory,  Marohienne-aU'Pont 

Fitihing  rods  and  artistic  articles ;  fishing  rods  in  the  form  ol'  walk- 
ing sticks;  bamboos. 
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Gboup  7,  Class  72.  bcloium. 

Daxmeau  (Mme.),  Marcihienne-au-Pont. 
Preflerved  fish,  first  quality,  at  1.25  fr.  (25  cents). 

DENMABE.  dkhmaiik. 

Gboxtp  5,  Class  45. 

Clausen,  H.  W.  (firm  of  R.  Sahr),  Nyhorg.  Exhibits. 

Oil  and  the  residne  of  porpoise  fat. 
*  Royal  Directiok  of  Cobimbrcb  of  Greenland,  Copetihagm, 

Seal  skins;  whalebones;  narwhal  and  walrus  teeth;  seal  fat;  whale 
and  sea  oil ;  eider  down  and  feathers. 
Feddersen,  a.,  Vihorg, 

Collection  of  fishing  apparatus ;  various  books  on  Danish  piscicult- 
ure. 
KjOerboe,  Schmidt,  et  Cie.  (manufacturers),  Copenhagen. 

Cod-eggs ;  cod  and  whale  oiL 
Steffenson,  O.  p.  (fisherman),  Skovehoved, 

Nets  and  fishing  apparatus. 

Group  7,  Class  72. 

t  Brandt,  M.  (manufacturer),  Binghjoebing. 

Preserved  fish. 

M.  Brandt  commenced  in  1876  to  preserve  fish  taken  in  the  waters  of 
Denmark ;  he  employs  &om  six  to  eight  workmen.  Annual  production, 
12,000  frs.  ($2,400). 
(KjOerboe,  Schmidt,  et  Cie.  (manufacturers),  Copenhagen, 

Anchovies,  shrimps,  needle-fish,  etc.,  preserved  by  different  processes. 
$  LUDT,  A.  S.  (manufacturer),  Copenhagen, 

Anchovies,  herring,  etc. 

M.  Ludt  commenced  business  in  1877,  and  makes  the  preservation  of 
anchovies  a  specialty,  for  which  purpose  he  uses  patent  glass  Jars. 

FINLAND.  TOLAND. 

Fiith. 

The  lakes  and  rivers  of  Finland,  and  the  sea  which  sur-  its  princinai 
rounds  it,  are  inhabited  by  80  species  of  fish.  I  will  mention  ^  *  *•  *^ 
as  among  the  most  important,  in  an  economical  point  of 
view,  a  variety  of  herring  (Clupea  harengus)  from  76  to  100 
millimeters  {2"  to  4/')  in  length,  frequenting  the  Oulfs  of 
Finland  and  Bothnia,  and  found  in  enormous  shoals  near 
the  exterior  reefs  of  the  coasts  of  the  archipelago ;  ancho- 
vies (Olupea  sprattiis)  which  are  comlmonnear  the  south  and 
southwest  coasts ;  pike  {JBsox  luoiua)  abound  in  the  waters 
of  Finland  as  far  as  Lapland;  the  x>erch  {Peroa  fluviatiUa)^ 
which  is  as  common  as  the  pike ;  the  common  sandra  {Lucio- 
perca  atmdra  Guv.),  which  is  found  as  high  as  66^  5^  north 
latitude,  in  most  deep  lakes,  and  in  the  archipelago  to- 
wards the  south ;  the  flounder  {Platessa  fleaus) ;  the  cod 
\0adu8  morrhua)y  common  in  the  Gulfs  of  Finland  and  Both- 
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FiMLAMP.      jiia  as  far  as  Ivarkin,  but  scarcer  fhrther  north ;  the  lote 

{Lota vulgaris  Cuv.),  which  is  taken  particolarly  in  winter; 

vorilSeroftisE?^ *^^  ^  (^nguUla  vulgaHs  Flem.)  is  taken  in  the  sea,  and 

most  rivers  and  lakes  communicating  with  it;  the  bream 
{Abramis  hrama  L.)  is  fouud  as  far  as  the  poUir  circle;  the 
Idus  melanotus  ;  the  roach  (Leuciauarutilus)]  several  s|)ecies 
of  the  lavaret  {Coregonus  lavaretus^  L.,  V.  maraena  Bloch, 
etc.);  the  Coregonus  albula  L.,  50  to  75  millimeters  in  length 
(1^^^  to  2'')  only,  but  so  abundant  in  the  lakes  that  it  con- 
stitutes an  important  part  of  the  food  of  the  people  in  the 
interior;  the  salmon  {Salmo  aalar)^  and  the  trout  {dalmo 
trutta)j  which  are  taken  in  large  numbers,  especially  in  the 
large  rivers ;  and  singular  varieties  are  found  in  the  Ladogo 
{Salmo  reliota  Malmgr.),  and  in  other  large  lakes  of  the 
country  {Salmo  Uu^ustris) ;  the  river  lamprey  {Petromysonflnr 

viatilis),  etc. 
Amphibia.  Amphtbious  creature8. 

These  are  represeuted  by  five  species :  the  common  firog 
{Rana  temporaria  L.),  and  the  mute  frog  {Rana  arvalis 
Nilss.);  the  toad  {Bufo  vulgaris  L.),  the  salamander  (Triton 
palustris)y  and  the  triton  {Tritoii  aquaUous  L.). 


Mollnsks. 


Artionlates. 


Mollusks. 

These  have  not  yet  been  sufficiently  studied  in  Finland  to 
render  it  possible  to  state  the  exact  number  of  species.  I 
will  mention,  among  others,  a  kind  of  shore-fish  which  pro- 
duces pearls,  the  Margaritana  margaritiferaj  which  is  found 
particularly  in  streams  with  the  Oalkjarvi,  but  also,  though 
in  smaller  numbers,  in  the  rivers  of  the  south.  The  MffHlut 
edulis  is  common  in  the  Oulf  of  Fioland  and  to  the  north 
as  far  as  Wasa,  but  they  are  not  eaten  any  more  than  the 
dififerent  species  of  snails.  A  specimen  of  edible  snail  has 
been  found  in  the  south  of  Finland,  but  it  is  not  yet  known 
whether  it  ciin  be  counted  in  the  Finland  fauna. 

Articulates. 

I  will  confine  myself  to  mentioning  a  few  species  which 
are  important  on  account  of  their  utility  or  their  noxious 
character.  Aiiiaculture  has  been  somewhat  developed  in 
the  south,  especially  in  the  government  of  Abo  and  of 
Bjorneborg.  The  worm  of  the  Xoctua  graminis  does  great 
damage,  and  some  years  ahnost  entirely  destroys  the  mead- 
ows in  certain  localities.  The  cone-bearing  forests  are  some- 
times attacked  by  the  varieties  of  the  Hylastes  seolytus  and 
of  the  H.  hostrychus.    But  of  all  the  animals  of  this  species. 
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the  most  important  in  an  economical  point  of  view  is  the  rashAXP.                                 I 

crab  {Astdcus  fluviaUli8)j  which  is  found  in  abundance  in  Articai*tes.                                i 
the  lakes  and  rivers  of  South  and  Middle  Finland,  and  of 

which  considerable  quantities  are  exported  to  Eussia.  I 


Fisheries,  nsheriM. 

The  great  extent  of  coast  and  the  immense  number  of 
lakes  make  the  fisheries  an  important  source  of  profit  to 
the  population  of  Finland.  According  to  the  fishing  law  of 
December  4, 1865,  the  right  to  fish  in  salt  and  fresh  water 
belongs  to  the  owner  of  the  shore,  except  in  case  this  right 
may  have  been  transferred  to  any  one  by  sale,  exchange,  or  Fishing  rights. 
for  taxes.  Any  inhabitant  of  the  country  is  authorized  to 
fish  in  the  open  seas  and  on  the  shores,  islands,  and  rocks 
which  have  no  owner  and  are  not  lawfully  occupied.  Cus- 
tom permits  fishing  with  the  line  everywhere ;  the  law  au- 
thorizes it  in  the  exterior  archipelago  and  along  the  coasts. 

Associations  of  fishermen  have  been  formed  in  the  greater   Fishfaig   asso- 

cistions. 

part  of  the  communes  in  order  to  prevent  the  extermination 

of  the  fish  by  a  bad  system  of  fishing.    The  associations, 

which  are  duly  legalized,  engage  to  maintain  the  affluents 

and  natural  outlets  of  the  water,  to  favor  the  development 

of  spawn,  and  to  use  only  authorized  fishing  utensils  (for 

instance,  nets  and  seines  the  width  of  whose  meshes  is  not 

below  a  fixed  minimum).    For  rivers  and  torrents  in  which 

the  salmon  is  taken,  the  association  fixes  a  time  during 

which  these  fish  cannot  be  taken,  in  order  to  allow  the  fish    ciose  seasons. 

fireely  to  visit  the  localities  where  they  are  accustomed  to 

spawn.    In  the  river  nie&  it  is  from  the  24th  of  August 

to  the  1st  of  the  following  January,  and  in  most  of  the 

other  rivers  from  the  1st  or  the  15th  of  September  until  the 

breaking  up  of  the  ice  in  the  following  spring,  except  in  the 

Wuoksi,  where  the  prohibition  ceases  as  early  as  the  15th 

of  February.    A  notable  increase  in  the  number  of  salmon 

has  shown  the  utility  of  this  regulation. 

There  are  in  Finland  three  kinds  of  fishing — fishing  in  the  J^^°^^^^ 
open  seas  and  along  the  coast,  salmon  and  sik  fishing  in  the 
large  rivers,  and  fishing  in  the  lakes,  small  rivers,  and  archi- 
pelago of  the  interior.  The  first  two  constitute  a  real 
branch  of  industry,  and  are  carried  on  without  interruption 
during  the  whole  time  that  the  season  and  the  law  allow. 
The  most  lucrative  kind  of  fishing  is  that  of  the  silakha.  or     Th©  stroem 

»n<iig  nshery. 

stroemming  (Olupea  harengus),  a  small  herring  which  is  found 
in  prodigious  shoals  all  along  the  coast  of  Finland,  and  which 
constitutes  the  principal  food  of  a  large  part  of  the  inhabi- 
tants.   The  stroemming  is  taken  in  nets  with  small  meshes, 
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FINLAND. 


which  are  used  at  night,  and  which  are  allowed  to  drift  with 
Tbostroem.  the  carrent  after  having  been  fastened  to  boats.  These  boats 

mmg  flshery. 

are  large,  having  no  deck,  and  are  generally  manned  by  from 
two  to  six  men.  The  most  abundant  stroemming  fishing  is 
near  the  island  of  Alande  and  in  the  archipelago  of  Abo,  and 
then  along  the  coasts  of  the  governments  of  Nylande  and 
Wasa.  Unibrtunately,  we  have  no  data  of  the  quantity  an- 
nually taken.  It  is  only  known  that  from  1871  to  1875  there 
were  sent  each  year  from  the  island  of  Alande  from  7,000  to 
8,000  barrels  of  salt  stroeinming  (a  barrel  contains  about  127 
kilos,  280  lbs.),  and  from  the  government  of  Nylande  2,000 
Stoiutioi.  barrels,  besides  what  was  consumed  at  home.  In  the  latter 
government,  in  1875,  the  sea-fisheries  employed  704  boats, 
3,886  nets  with  close  meshes,  and  354  seines,  yielding  5,721 
barrels  of  stroemming^  besides  other  fish.  It  is  proper  to  add, 
however,  that  these  figures  are  only  approximate,  and  very 
probably  far  below  the  real  amount. 

The  »prat  {Clupea  ^prattus)  is  less  abundant  than  the 
stroemmifig.  Large  quantities,  however,  are  taken  at  certain 
l)oiuts  on  the  coast  towards  the  south  and  southwest.  The 
best  is  that  of  the  Ekeuiis,  which  is  known  and  sought  after 
in  commerce  in  a  preserved  form. 
fi»hS?«u  *°^"^'^     The  principal  salmon  and  sik  fisheries  are  in  the  great 

rivers  of  Tomeo,  Kemi,  Uleii,  Kumo,Kymmene,  and  Wooksi. 
The  salmon  is  taken  either  in  tlie  crawl  or  the  seine.  In 
Lake  Ladoga,  in  the  early  part  of  winter,  before  the  lake  is 
frozen,  they  catch  a  variety  of  salmon  with  the  line  which 
rarely  weighs  more  than  G  or  7  kilos  (13  to  15  lbs.),  bat  whose 
flesh  is  fat  and  savory.  Thence,  as  well  as  from  Kymmene, 
the  salmon  has  at  all  times  been  sent  to  St.  Petersburg,  fresh 
and  presei'ved  in  ice,  while  elsewhere  it  is  salted,  which  de- 
prives it  of  much  of  its  value. 

The  quantity  of  salmon  and  sik  taken  from  1871  to  1876  in 
the  state  fisheries  of  Torueo,  Kemi,  Ijo,  XTlei,  and  other 
smaller  rivers  of  the  government  of  Uleftborg,  was — 


Tbo  spi-at. 


statistics. 


Years. 


1871 
1872 
1873 
1874 
1875 


Salmon. 


Kilos. 


Poands. 


235,000 
255.893 
21tl,  825 
215, 704 
278,140 


518,080 
562,084 
483, 615 
474,787 
011,908 


Sik. 


Kilos. 


40,290 
22.813 
22,064 
28,205 
38,050 


PcHmds. 


88.838 
40.088 
48»544 
61,051 
8^1 


The  number  taken  in  the  state  fishery  on  the  Kumo  liiver 
is  not  accurately  known,  but  these  fisheries  being  leased  at 
12,236  marks  ($2,912)  per  annum,  the  amount  taken  must 
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FINLAHD. 


be  considerable.    Moreover,  the  annual  revenue  of  the  fish- 
eries belonging  to  individuals  on  this  river  is  estimated  at   Siamonflshery. 
20,000  marks  ($4,760). 

The  most  abundant  fresh -water  fish  is  the  silvery  lavaret.  i^vawt  fi»h. 
When  salted  it  constitutes  an  important  part  of  the  food  of 
the  x>eople  in  the  interior.  The  spawn  is  sold  in  large  quan- 
tities in  the  market  at  Helsingfors  and  other  cities,  and  is 
very  fine  eating.  In  the  archipelago  and  in  the  fresh  waters 
the  following-named  fish  are  taken :  Perch,  pike,  common 
sandra,  bream,  roach,  rase,  eel,  lamprey  eel,  pout,  trout,  otherflaheriei*. 
flounder,  etc.  These  fish  are  taken  either  with  lines,  nets, 
wheels,  or  in  trawls.  These  fisheries  are  carried  on  only  as 
necessary  to  agriculture,  yet  they  furnish  more  than  enough 
for  the  local  demand. 

It  is  impossible  to  fix  even  approximately  the  quantity      %|f*^*  ^1 
and  the  total  value  of  the  fish  taken  annually  in  Finland,  ^aiue. 
The  annual  export  to  Bussia  and  Sweden  is  only  known  by 
the  custom-house  record.    The  amount  of  this  exx>ort  during 
the  last  few  years  was  as  follows : 


Description. 


Fresh  fieh,  exported  alive kilos. 

Salt  salmon    barrels. 

Salt  stroemming   do. . . 

OUier  kinds do... 

Crabs ! number. 


1874. 

1875. 

*88,624 

1,846 

12,278 

947 

8, 15  S  030 

tl,  550, 070 

1,491 

14,445 

2,630 

2. 006. 050 

1876. 


:i,  530, 818 

2.035 

16,982 

2.161 

2,084,033 


•1,942,925  lbs. 


1 3,412.500  lbs. 


:  3,368,200  lbs. 


Statistics. 


This  exx>ortation  represents  a  value  of  about  1,525,327    Exportation. 
marks  ($363,503)  for  1874,  2,399,013  marks  ($570,965)  for 
1875,  and  2,685,543  marks  ($639,159)  for  1876. 

The  seal-fishery  is  carried  on  in  the  open  sea,  and  at  the  seai  fishery. 
close  of  winter.  The  hardy  fishermen  advance  on  the  ice, 
pushing  their  boats  before  them,  until  they  reach  the  open 
sea.  Then  they  row  to  some  large  mass  of  ice,  on  which 
they  climb  and  allow  themselves  to  drift  with  the  current. 
If  the  fishing  is  good,  the  product  may  be  100  seals  per  boat. 
In  1875, 1,740  seals  were  taken  in  the  government  of  Wasa, 
while  on  the  island  of  Alande  the  seal-fishery  produced,  ac- 
cording to  official  data,  only  6,700  kilos  (14,800  lbs.)  of  &t 
per  year,  on  an  average,  from  1871  to  1875. 

In  the  Gulf  of  Finland  this  fishery  is  less  productive,  and 
scarcely  exceeds  100  seals  per  annum.  It  is  a  singular  fact 
that  seals  are  found  not  only  in  Lake  Ladoga,  but  also,  as  I 
have  already  remarked,  in  Lake  SaKma. 

Products  of  ^fishing.—FiQh  (value  of  production),  2,685,543 
marks  ($639,159),  2.72  per  cent,  of  total  expenditure  5  im- 
portation of  fish,  1,40(»,000  marks  ($332,200). 
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vishAKD.  ExhihiU, 

"^^^^^^^  Group  5,  Class  45. 

Administratiox  db  la  Prison  d*1bo  (Abo  ttragHugeM)^  Abo. 

Fishing  nets. 
^Renfoks,  H.  (mauufacturer),  Kajana, 

Fishing  utensils. 

Group  7,  Class  72. 

NiskaAnna,  Uledborg, 

Preserved  game  and  fish. 
Sakdell,  W.,  BelHngfors, 

Anchovies. 
Stock  Company  at  UleAborg  for  the  Manufacture  of  Preservks. 

Preserved  game  and  flsh. 
Stock  Company  at  EkenXs  for  Salting  Fish  (EkeiUitJUkialteribolag), 
Eken&B, 

Anchovies ;  boneless  herring. 

FKAKCE.  fra:noe. 


Whalebone. 


Mannfactories 
of  fldhins  nten- 
Bila. 


Fish. 

Whalebone. — ^Tbe  scarcity  of  this  article  of  late  years  ha8 
raised  its  price  from  15  to  45  fr.  ($3  to  $9)  per  kilo  (2^  lbs.)) 
in  a  raw  state,  aiid  has  caused  the  prosperity  of  the  mana- 
factare  of  Indian  whalebone,  which  is  nothing  more  thim 
buffalo  horn,  the  price  of  which  does  not  exceed  160  to  170 
fr.  ($32  to  $34)  per  100  kilos  (220  lbs.). 

Fishing  utensils. — The  manufactories  of  fishing  ntensils 
are  15  in  number,  12  of  which  are  established  at  Paris  and 
one  in  each  of  the  cities  of  Morlais,  Toulouse,  and  Avranches. 
The  raw  materials  used  are  copper,  salt,  aluminium,  reed, 
walnut  wood,  elm,  comel  wood,  privet,  bamboo,  hickoryi 
spearwood,  silk,  hemp,  flax,  cotton,  and  the  intestines  of 
silk-worms.  Artificial  flies  are  made  of  birds'  feathers. 
Everything  is  made  by  hand,  even  the  nets,  with  the  ex- 
ception of  the  large  instruments  for  sea-fishing,  which  are 
made  by  machinery. 

The  price  of  a  day's  work  varies  from  6  to  9  fir.  ($1.20  to 
$1.80)  for  men,  and  2J  to  4  fr.  (50  to  80  cents)  for  women. 
The  transactions  in  fishing  utensils  may  be  estimated  at 
2,000,000  fr.  ($400,000),  of  which  one-third  is  expended  for 
raw  uiaterial  and  two-thirds  for  lal)or  and  general  expenses. 
For  ten  years  i)ast  this  branch  of  industiy  has  been  growing 
daily  of  more  importance. 
Sponges.  Sponges. — Sponges  are  gathered  on  the  shores  of  Asia, 

Afiica,  in  the  Grecian  Archipelago,  upon  the  English  An- 
tilles, and  in  the  Archipelago  of  Bahama.  There  were  im- 
ported into  France  in  1875,  246,660  kilos  (642,665  lbs.)  (rf 


Wages. 


PitMluctioD. 
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sponges,  of  which  93,324  kilos  (205,312  lbs.)  were  re-exported.       y^t^cit. 
In  1876  the  imports  showed  267,878  kilos  (567,331  lbs.)  and    Sponges. 
the  imports  89,600  kilos  (197,120  lbs.).    The  principal  mar- 
kets for  this  traffic  are  Paris,  Trieste,  and  London. 

Meats  and  fish. — Fish  also  form  an  important  article  of 
food.  The  fish  of  the  northern  seas  constitnte  an  article  of 
valuable  import,  and  the  coastwise  fisheries  have  reached  a 
considerable  development  in  certain  parts  of  the  west.  Fisheries, 
which,  communicating  by  rail  with  the  centers  of  consump- 
tion, compete  with  those  of  the  department  of  the  Manche. 
Paris  has  become  the  central  market  and  the  point  of  ship- 
ment for  this  article. 

Exhibits.  Exhibiu. 

Group  5,  Class  45. 

(Bbkthelin,  Doulwant-le-Chdteau  (Haute-Marne), 
Atmospherio  wheelbarrow  for  the  transportation  of  live  fish. 

•  BESSOUy  C,  Fecamp  {Seine-Inf^rUure). 

Vaiions  fishing  utensils. 
tCLERBT  (J.-M.),  Avranchea  (Manche), 

Various  fishing  articles ;  the  so-called  English  fishing  rod  a  specialty. 
t  CoMPAGNiE  G^N^RALE  ChanvriIsre  (L€oni  et  Coblenz),  Paris, 

Twine  for  nets  and  fish-lines. 
CORBIN  (J.),  Paris, 

Fishing  utensils. 
Delabairb  (£.);  Dunkerque  (Nord). 

Utensils  used  in  sea-fishing. 
HouLBR&QUE  (A.),  F4camp  (Seine- In f^rieure). 

Group  of  utensils  and  products  of  the  local  fishery, 
t  Johnston  (H.-S.  et  Cie.),  Arcadton  (Gironde), 

Complete  drag-net. 
L^GER  AtN^,  Dieppe  (Seine-Inf^rieure), 

Fishing  utensils. 
Montenat  (A.-G.),  Paris, 

A  Parisian  weir. 

*  Moriceau  Fr&res,  Paris, 

Fishing  utensils ;  nets  made  by  hand. 
tNiOLLON  (G.),  Marseille  (Bouches-du-Rhdne), 

Fish-hooks  and  fishing  utensils. 
ROBILLARD  (A.),  Paris, 

Utensils  for  river-fishing. 
i  UOUQUET  (A.),  D6le  (Jura), 

Fishing  rod  with  springs. 
$  Sbmelin  (T.)  P12RE  ET  FiLS,  d  la  Fosse,  ile  dc  NoirmaiUier  ( Vmd^). 

Fyke-nets  for  shrimps  and  fish. 
Tentroy  (E.),  Avranches  (Manche). 

Knives  for  cod-fish  work. 
tTuiPARD  (H.),  Chenecey-par-Quingey  (Doubs), 

Nets  and  snares  for  orabs  made  of  iron  wire. 
$Trosseillk  (A.),  Paris, 

New  model  of  fish-trousses ;  various  fishing  vessels;  improved  fish- 
gigs- 
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FBAKCE.        Vbsqut  et  Cie.,  Paris. 

Mechanical  nets,  seines,  and  drag-nets,  of  all  tiseay  for  sea  and  river 
fishing ;  nets  tor  sardines. 

Group  7,  Glabs  72. 

Exhibita.  *  Amibux  Fr^ires,  Nantes  (Loire-InfArieure). 

Preserved  fish. 
t  BsNotT  Fr^ks  et  Richard,  Xante»  (Xoire-Jit/<H0tcre). 

Sardines  and  tunnies  in  oil. 
•BiARDOT  (A.),  Paris, 

Fish  preserved  by  a  new  process,  which  leaves  their  natural  color, 
without  the  use  of  toxical  agents. 
Caillbbotte  et  Dumagnou,  Paris, 

Pre8erve<l  lish. 
Cormier  Fils  et  VAron  (A.),  Paris, 

Preserved  fish. 
Delidou  (E.),  Saint- GilleS'Svr- Vie  (  Vendue), 

Comestible  Crustacea  and  niollusks. 
D^s^GAULX  FRi:RE8  et  Cie.,  Bordeaux  ((Hronde), 

Pickled  fish  and  tunnies  in  oil. 
^  Ferrer-Caloni  (L.),  Vollioure  {Pyr^4es-0rientales), 

Preserved  anchovies. 
tFiRMiN  (S.),  Craisio  {Loire- InfMeure), 

Preserved  fish. 
^GiLOT  (E.)  ET  Galland  (A.),  Paris, 

Salt  and  smoked  fish. 
tGRiVART  (A.),  Douamenez  {Finisihe), 

Fish  in  oil. 
tIsPA  (P.),  Douamenez  {Finisthre), 

Sardines  in  oil. 
Lementonnois  (F.)  et  Panier  (J.),  Crranmlle  {6£ancks), 

Dried  and  salted  cod. 
Le  Ray  (A.),  Palais  (Morbihan). 

Salt  fish. 
tLEROUX  (J.),  Port-Maria  (Morlnhan). 

Sardines  in  oil. 
Levesque  (L.),  Nantes  (Loire-InfMeure), 

Sardines  in  oil. 
LuMiNEAU  ET  PiCHERY,  Nantcs  {Loxre-Infirieurs), 

Sardines  and  tunnies. 
•Macquet  Fr^res  et  Cie.,  Berck-sur-Mer  (PaS'de'C€Uais), 

Salt  and  smoked  herrinj;. 
tOoEREAU  (J.  et  C.)  FRi5RES,  Nantes  (Loire-Infiriewre), 

Sardines  and  tunnies  preserved. 
tPENANROS  DE  l'Ile-Tristan  (G.),  Douamencz  (Finislkre), 

Preserved  fish, 
t  Petit  (J.-P.),  Paris, 

Pickled  fish. 
•Philippe  (Ch.)  et  Cie.,  Nantes  (Loire- Inf&iem^), 

Preserved  fish. 
Qu^NERDU  Jeune,  Douameneg  (Ftnist^e), 

Sardines  preserved  in  oil. 
Salles  (Ve.  A.)  et  Chatelibr  (E.),  ViUe-en-Bois  {Laire-Iitf4rieure), 

Preserved  sardines. 
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TiROT  (P. )  BT  PoiTOU,  Beaufort-en-  Valine  (Maine-et- Loire).  ra^cg- 

Presoi'ved  sardines  and  tunnied. 

Group  8,  Class  84. 

A.UBRY  (J.-A. ),  Ar^  (CHronde).  Exhibits. 

Oyster-cultural  productions. 
AusciiiTZKY  (L.),  Arcacimn  (Gironde), 

Oyster-cultural  productions  and  utensils. 
AviXENC  (G.),  Pay  (Haute- Loire). 

Piscicultural  apparatus  for  hatching  the  eggs  of  trout  and  salmon. 
Abran  (M.),  Marennes  (Charente-In/Meure). 

Oysters  spawned  in  1875. 
tBAiLLY  (E.),  Caucale  {IlU-et-Vilaine). 

Oystera. 
tBALESTE  (£.),  Oujan-Mestras  {Gironde). 

Oysters. 
Bally  (L.),  Marchais  (Gironde). 

Oysters, 
t  Barbi^:  GiLLES  FiLS,  Vivier  (Ille-et-Vilaine). 

Oysters.   ' 
tBEAUD  (J.),  Sahlea-d^ Olonne (Vendue). 

Live  and  dried  oysters. 
tBEUTTioULE  (A.),  Basse (Puy-de-D6m€). 

Trout  and  other  fish  from  the  piscicultural  work  carried  on  at  Lake 
Chauvet  (near  Basse). 

Blanc-du-Ciiarraul  (A.),  chdteau  du  Charraul,  canton de Loudes  (Haute- 
Loire). 

Apparatus  for  hatching  eggs  of  fresh-water  fish. 
.  t  Blanchard  Fils,  Marennes  (Charente-InfMeure). 

Oysters  spawned  in  1874,  1875,  and  1876. 
Bl.\nche  (L.),  Roche^ Bernard  (Morbihan). 

Mussels  from  crawls. 
Bonnamy,  Gujan-Mestra  (Gironde). 

Oysterrcultural  utensils  and  productions. 
BoREL  (J. -J.),  Arcackon  (Gironde). 

Oyster-cultural  apparatus  and  utensils. 
Bouchon-Brandely  (G.-J.-B.)  (College  de  France),  Paris. 

A  treatise  on  pisciculture ;  various  reports  on  pisciculture  and  oyster 
culture. 
t  BoiERRE,  Saint- Hilaire-d it- Riez  (  Vendue). 

Salts  from  the  Vie  River ;  manuscripts  on  salt  marshes  and  their  pro- 
ductions. 

tCAFFORET(M.)  ET  CiE.,  Arcachon  (Gironde)  et  Tremhlade  (Charente- 
Inf^rienre). 

Oysters ;  collectors  with  spat  attached. 
*  Carbonnier  (P.),  Paris. 

Apparatus  for  hatching,  raising,  and  transporting  fish ;  series  of  aqua- 
ria stocked  with  indigenous  and  exotic  fish. 
Castillon  (A.),  Bordeaux  (Gironde). 

Oysters. 
Cazaubox  etMasson,  Arcachon  (Gironde). 

Oysters. 
tCnAiLLf^  (£.),  ChatressaCj  commune  de  Chaillevette  (Charente-I^firiewre), 
Oysters. 

28  P  R— VOL  6 
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^BASCT.        CiiAmwJD  (E.),  Tremblade  {Ckarente-ItifArieMre). 

Ovsters. 
CiiAS  ET  CasseL;  London, 

Vaiions  kinds  of  salnioD. 
CiiEVALLiER  (F.),  Avallon  (Charente-InfSrieurey 

Green  oysters. 
CoMixfe  i>^  OsTR^:icuLTURE  DU  MoRBiiiAX,  Auray,  haie  de  Quiheron,  la 
TriniUi'dur-Merj  Lorientj  ct  Vanne, 

Oyster  culture ;  productions  ;  utensils ;  apparatus 
DAU8SY  (£.),  Audcntjv  {Gironde). 

Oyster-hive  and  artificial  sbell-fisb. 
Exhibits.  t  DEI.AGE  {y.)f  Bochefortsur-Mer  (^Charente-InfMeure), 

Pieces  of  crawl  with  mussels  and  youn<j;  attached. 
IDeugey  (D.),  Gvjan-Afestras  (Girotide) 

Oyster-cultural  hive. 
DiGNAC,  Gujan-MtBtras  (Gironde). 

Oyster-cultural  productions  and  utensils. 
DoiULLARD  (G.)  ET  MAGHAUDifeKE,  Judcnge  {Gironde), 

Sluices  and  lishing  utensils ;  pro<lucts  of  these  reservoirB. 
DUSSANXE  (M.),  Paria, 

Aquariuni  of  fresh-water  fish. 
t  DUTRUCii  (A.),  Arcachon  (Gironde). 

OyHt<*r- cultural  productions. 
t  Galbert  (A.  DE),  Bui8«e  (sere). 

Plan  of  the  piscicultural  establishment  of  Bniase. 
Gaury  (15.),  Avallon  (Charenie-Inf^ricum). 

GnM^n  and  white  oysters. 
Gauthier  (L.),  Arcachon  (Gironde). 

Oyster- cultural  productions. 
Gorphe,  Andcrnos  (CHronde). 

Oyster-cultural  productions. 
t  Goubie-Browne  ET  CiE.,  Arcachon  (Gironde). 

Oyster-cultural  utensils  and  productions. 
t  GouiN  (A.),  Chapus  (Charcnte-Jnfe'rieure). 

Wood(;n  model  representing  the  Sendre ;  oyster-hurdles,  with  appa- 
ratus; oyster-cultural  establishments;  transport  boats  in  motion;  ac- 
cessories. 

*  Granceneuve  (A.),  Arcachon  (Gironde). 
Oyster-cultural  productions. 

*  GUENIER  (F.),  Arcachon  (Gironde). 
Oyster-cultural  utensils  and  i)roduction8. 

*  Gressy  (A.),  Camac  (Morhihan). 

Oysters;  oyster-cultur.il  apparatus. 
GuiET  (J.-J.),  Arrert  (Charente-InfMeure). 

Green  oysters ;  garnished  tiles. 
t  Haiman  (E.),  la  Tenia  {.Girondu). 

Oyster-cultural  productions;  various  kinds  of  collectors;  implements. 

*  Halna  I)U  FRfeTAY  (F.),  Boni-VAbb^  (FinisUrc). 

Plan,  in  relief,  of  reservoir  for  Crustacea. 
^  Hedde  (A.),  Fiiy  (Hauie^lA)ire). 

Apparatus  for  transporting  live  fish. 
Johnston  (W.),  Arcachon  (Gironde). 

A  complete  drag-net. 
Kemmerer,  SainUMartin-dC'R4(Charcnio-Inf4rieurt), 

Manuscripts  and  treatises  on  fish  culture. 
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La  BLANCHfeRE  (H.  DE),  Paris.  FRAycE. 

A  reduced  copy  of  a  mosaic  discovered  at  Lyons,  the  border  of  which 
represents  numerous  iishes ;  paper  on  the  kinds  of  fish  known  in  ancient 
times. 
Lachoux  (J.)  ET  ViLLENEUVE  (F.),  Saint-Vivien  {Oironde). 

Oystera  of  Saint-Vivien  and  Richard. 
Lam  BERTH  (A.),  ^r^'*  (Gironde), 

Oyster-cultural  productions. 
Le  Breton  (E.),  Farts. 

Water-cress  aqnarium. 
Lehcerff  (F.-M.),  Caucalt  {Ille-et-Filain^). 

Oysters. 
t  LemaItre  (J.),  Caucale  {lUe'et-Vilaine).  Kxhlbito. 

Oysters. 
Le  MfevEL  (V.)  ET  CiE.,  Caucale  {lUe-eUVilaine), 

Oysters. 
tLEROUX  (B.),  TriniU-sur-Mer  (Morbihan). 

Oysters  aud  various  kinds  of  sea  shell-fish. 

*  Leroux  (H.),  Sables  ( Vend4e). 

Oysters ;  moUusks ;  explanatory  paper. 
Lesca  (F.),  la  Teste  (Gironde). 
Oyster-cultural  utensils  aud  productions. 

*  Lesca  (L.),  Bordeaux  (Gironde). 
Model  of  reservoir  for  fish. 

Maillard  (A.),  Paris. 

Eels  taken  at  their  birth ;  essays  on  breeding  and  preservation  in 
fresh  and  salt  water. 
Marcuand  (B.-T.),  Paris. 

Aquarium  for  fresh-water  and  sea  fish, 
t  Marion  (J.),  Paris. 

Transport  for  live  fish ;  transport  for  fish-eggs  artificially  fecundated; 
reservoir  for  fish. 
Mas,  Jndemos  (Gironde). 

Oysters. 
Maslieurat-Lag&mard  (G.-E.),  SaUtgnao  (Creuse). 

Wooden  box  for  hatching  fish-eggs. 
•Mauduit  (H.  de)  ET  Salminihac  FRi:RE8  (de),  Chdteau  de  Belon 
(Finist^re). 

Gathering,   breeding,   and  fattening  oysters;    processes;   utensils; 
productions. 
MiCHELET  (J.),  Arcachon  (Gironde). 

Oyster- cultural  utensils  and  productions. 
Millet  (C),  Paris. 

Aquicultural  apparatus ;  maps,  plans,  works,  and  publications. 
•MoNTAUGfe  (de)  Fr^res  ET  CiE.,  la  Teste  (Gironde). 

Plans  of  their  oyster  establishments  and  parks. 
Moreau-Sclafer,  Paris. 

Oysters  preserved  in  glass  jars. 
tMouNiER  (fi.),  Sables-d^Olonne  (Vendue). 

Live  oysters ;  live  palourdes. 
Paret  ET  CiE.,  Paris. 

Trout  of  all  ages. 
Patinkt  (C),  Arallon  (Charente-In/Aienre). 

Green  and  Portuguese  oysters. 
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KUAN'CK. 


Exhibits. 


Algeria. 
FJHlicrii'M. 


PEYciiAvn  (E.)>  Bordtmix  (Girondv), 

Oyrttor-cnltiiral  utensils  Jind  prodnctioiiH. 
PiiiLiBKRT  (J.),  Feurs  (Loire). 

Fish  from  tho  poiidH  iu  the  Plain  of  FjiTt\v. 
PoiKiEK  (II.-E.);  Paris. 

Natural  sea-watx^r  jircBervcd  pur*^  with  all  its  properties,  and  roDderod 
imjuitresoible  by  a  new  i>rocess  ;  aquariumfor  confniuiDg  cmstacea,  etc. 
•  Pozzy  (M.)>  Sarzcau  (Morhihan). 

Oystvrs  raised  by  artiticial  means,  with  hatching  npparatu8. 
tPui.LKJNY  (de),  Parm, 

Plan,  in  relict',  of  transformations  made  iu  various  niamhes  and  rivers 
which  have  become  breeding  i)laccs  for  fish  and  Crustacea. 
Ravexeau  (A.  Fi)f  ParxH, 

Ai>i)aratus  Avith  an  orifice  for  the  forcing  of  oxygen  into  the  water 
of  aquaria,  artificial  rivers,  reservoirs,  etc. 
t  Paveret-Wattel  (C),  Paris. 

Ichthyological  map  of  France. 
Rico  (B.)>  Clermont- Per  rami  {Pinj'de-Domc). 

Dead  fish,  skeletons,  and  ejjgs,  ])reserved,  stuffed,  c^st  iu  plaster,  and 
colored:  live  fish  of  the  Oyprinida'  family. 
X  KiVASSEAU,  liourorfranc  {(.Inirtnte-Infi'rieurc). 

Ovhtcrs. 

« 

Roiux  (A.-G.),  rUlvuvc-sur-Lot  {Lot-et-Garomu). 

A  new  sy8t<"m  of  oyster-culture;  rock  collections,  borders  for  hnrdles, 
etc.,  all  of  earthenware. 
ROTUSCIULI)  (J.),  Paris. 

Ijooks;  idatfs  of  aquaria  and  fish. 
tSoLMON  (S.),  Maini'SimoHf  prvs  /itaulcs  (Charente-lnfiricure). 

Ovsters. 
Sekjle  (J.),  Cancah  {Wv'i't-Vilainc). 

Oysters. 
Sicoui)  (A.),  Marseille  (Bouvhes-du-Ilhonv). 

Live  plants  from  the  Mediterranean  Sea  and  from  seed-1»edH ;  salts  and 
plants  produced  naturally  out  of  water  under  certain  circumstances; 
tables  indicating  the  natural  saltness  and  freshness  of  sea-water;  a1- 
bmns,  etc. 
t  Thomas,  Chdtcau  de  Kejeau.par  If  rest  (Finisthc). 

Oyster-cultural  utensils. 
Tiiiti:y  (de),  Chateau  dr,  Casaiea  ((iironde). 

Oyster-cultural  apparatus. 
TizoN'  (C),  Caticale  (llle-<t-Vilaine). 

Oysters. 
TuRLruK  (H.),  Kermelo  {Morhihan). 

Oyster-cultTiral  hives. 
Ven«H'  (G.),  la  Teste  {Gironde). 

Oyster-rultural  processes,  utensils,  and  implements;  live  specimens. 
ViLLEUS,  Bayeux  (Calvados). 

Mussels ;  oysteiti. 

ALGERIA. 

Fisheries, 

Tbe  water-courses  of  Algeria,  being  dry  daring  the  warm 
season,  are  not  conducive  to  tbe  multiplication  of  fish.  The 
contemplated  construction  of  large  reservoirs  may  obviate 
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FBA>'CK. 


this  diflaciilty,  allowing  tbe  application  of  fish  culture  with  _ 

the  hope  of  similar  results  to  those  attained  by  the  reservoirs       ^^^ria. 

of  Dordogne,  Vanne,  etc. 

Coral. — The  richest  and  most  valued  coral  banks  are  found  c«™i 
in  the  Meditemiueau  Sea,  but  particularly  on  the  coasts  of 
Algeria  and  Tunis.  From  the  commencement  of  the  six- 
teenth century  to  the  year  1794  France  had  almost  exclu- 
sive possession  of  the  coral  fishery  on  the  coasts  of  Africa-. 
La  Calle  (a  province  of  Constantine)  became  the  principal 
establishment  of  a  company  founded  by  the  inhabitants  of 
Marseilles,  who,  by  means  of  a  rental'  paid  to  the  state,  ac- 
quired the  monopoly  of  this  industry  and  rendered  it  a  veiy 
flourishing  one.  The  suppression  of  this  monopoly  in  1794, 
and  the  liberty  of  concurrence  oftered  to  the  Italians  and  to 
the  Genoese,  led  to  the  ruin  of  the  coral  Industry  in  France 
and  threw  it  into  the  hands  of  Italy,  who  now  finds  herself  f 

mistress  of  the  market.  The  rental  of  80()  fr.  ($1G0)  paid  to 
France  by  th^  fishermen's  barks  is  insufficient,  and  hardly 
covers  the  expenses  of  inspection. 

The  coral  fishery  on  the  (joast  of  Algeria  is  very  fertile ;  it 
yields,  according  to  M.  Lacaze-Duthiers,  an  annual  return 
of  about  30,000  kilos  (60,000  lbs.),  estimated  at  about 
2,500,000  fr.  ($500,000).  This  original  value,  transformed 
by  industry,  represents  commercially  from  11,000,000  to 
12,000,000  fr.  ($2,200,000  to  $2,400,000).  Thus,  it  is  evident 
it  would  be  to  the  greatest  interest  of  France  to  adopt  a 
combination  which,  without  leading  to  the  freedom  of  the 
coral  fishery,  would  excite  the  Algerians  to  pursue  the  in- 
dustry and  commerce  of  wrought  coral.* 

Sponges, — Various  experiments  attempted  since  1858  have    spong.*8. 
shown  that  sponges  of  tlie  finest  texture,  comparable  to  those 
collected  on  the  coasts  of  Syria,  exist  on  the  Algerian  shore. 
There  is  in  this,  as  well  as  in  the  coral  fishery,  a  source  of  • 
industry  and  of  fortune,  which  the  Algerian  merchant  ma- 
rine is  beginning  to  seriously  consider. 


Statisticfloftbc 
coral  fishery. 


Group  5 


Exhibits, 
f  Class  45. 


BxhibiU. 


Herbet  (A. ),  Paris. 

Coral,  crude  aud  mauufactured. 
Marine  Service,  Algiers, 

Spocial  oxliibiiion  of  inBtrumonts  and  other  material  used  iu  the 

•  lutercsting  details  on  the  coral  fishery  in  Algeria  can  be  found  in 
the  following  works: 

"Natural  History  of  Coral:  organization,  repro<luct  ion;  coral  fishery 
in  Algeria ;  its  industry  and  commerce."    By  M.  Lacaze-Duthiers. 

**  Coral  Fishery  on  the  Coasts  of  Algeria."  By  M.  Cavelier  de  Caver- 
viUe  (Maritime  and  Colonial  Review,  May  and  June,  1878). 

"  History  of  La  Calle."    1878.    By  M.  Ferand. 
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FBANCE. 


Algeria. 


ExhibitH. 


Cochin  China. 


ExhibitH. 


(hiadeloupt. 


fishing  and  workiug  of  coral,  x>rop&red  under  the  direction  of  M.  Ad 
miral  Dupin  de  Saint-Audr6  (marine  commandant),  Algiers: 

1.  Sample  of  coral-boat  and  implements,  built  by  Note  Brothers, 
Calle ;  price,  450  fr.  ($90). 

2.  Water-color  painting,  by  M.  de  Pi^ol,  representing  three  coral- 
boats  on  fishing  grounds. 

3.  Coral  rock  presented  by  M.  Gaetano,  of  B6ne ;  value,  150  fr.  ($30). 

4.  Three  blocks  of  coral,  presented  by  M.  Palmarino,  of  B6iie ;  value, 
55  fr.  (^11). 

5.  Samples  of  rocks,  branches  of  coral,  madropores,  sponges,  etc., 
collected  on  the  coasts  of  Africa. 

Group  7,  Class  72 

AVELUNO,  Calle  (Constafitine), 

Sardines  in  oil. 
Carvin  P&re  et  Fils,  Algiers, 

Sardines ;  anchovies ;  tunnies  in  brine. 
Chauvain  Fils,  rhillipperille  {Constantine), 

Fish  in  oil. 
Garcia,  ChercheV  (Algiers), 

Anchovies  and  bardines  in  brine. 
Nielli  Fr^ires,  rhillipperille  (Canstantine), 

Preserved  lish. 
Plasse  (C),  Algiers, 

Preserved  fish. 
SiDER,  Phillippeville  (Constaniine). 

Salted  and  preserved  fish. 

COCHIN  CHINA. 

Group  5,  Class  45. 

Duong  Van  Nine,  Binh  Hoa  {Saigon), 

Fish-modtjls. 
$  IIuiNii  KiiAi  QUAN,  Sadec. 

Fish-oil. 
Inspection  de  Baria. 

Fishing  im])lements. 
Joke. 

Turtles. 
•  Local  Service  i>e  Rack  GiA,  Rack  6id, 

Fishing  impleuients. 
Local  Servici:  de  Sadec,  Sadec, 

Fishing  im[>1emciits. 
Local  Service  de  SaYgon,  Saigon, 

Shark-fins,  tortoises,  etc. 

GUADELOUPE. 

Group  5,  Class  45. 


KxbibitH. 
French  Ouiana. 

Exhibits. 


^  Beauperthuy,  Saint-Martin  (French  quarter). 

Fish ;  Crustacea. 

FRENCH  OUIANA. 

Group  5,  Class  45. 

t  CoMiTfe  Central  d'Exposition,  Cayenne. 
Isinglass. 
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QiRAUD;  Quartier  de  Kourou, 

Shells. 
PouGET,  Cayenne, 

IsiDglass  in  bladders. 
VoisiN  (F.),  Approuague. 

Fish-bones. 


PRANCK. 


INDIA. 


Gboup  5,  CLAB8  45. 


tCASTAiNG,  Paudich^ry, 

Fish-oil. 
Lopfes,  Moh6, 

Fish-oil ;  isinglass. 


Group  7,  Class  72. 


Castaing,  Paudich6ry, 

Dried  iish. 
COMlxfe  D^EXPOSITION,  Moh6. 

Dried  fish. 


MARTINIQUE. 

Group  5,  Class  45. 


*  Belanger  (C),  Saint'PUrre. 
Collection  of  fish. 


MATOTTE. 

Group  5,  Class  45. 

Administration  Locale. 
Tortoise-shells. 

NEW  CALEDONIA. 

Group  5,  Class  45. 
Chatix. 

Fish-nets  and  various  implements  used  in  fishing 
JOUSSEAUME  (Dr.). 

Collection  of  shells. 
Lambert  (R.-P.). 

Shells  of  Now  Caledonia. 
L^.QUES  (F.),  Noumea. 

New  shells. 

oojSanie. 

Group  5,  Class  45. 
^  Amiot  (E.). 

Sponges;  mother-of-pearl;  pearls. 
Bonnet. 

Oyster-pearls;  tortoise-shells. 
CoMiT^  d' Agriculture  et  de  Commerce,  Papeete. 

Coral  prodactions;  pearl-shells  and  oyster-pearls.;  pearls. 
Gilbert-Pierre. 

Shells  and  corals. 
Gilbert  Pierre  (Dame). 

Corals  from  the  Society  Islands. 
Jaussen  (T.),  Papeete. 

Collection  of  pearls  from  the  Gambler  Islands. 
Mauson  et  Cie. 

Pearls. 


French  Ouiana. 
Exhibits. 


India. 


Exiiibits. 


MartUU^im. 

Zxhibita. 
Jfoyotte. 

ExhibitA. 
New  OaUdonia. 

Szhibitt. 


Oeiamie. 
Exhibits. 
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Oclanie. 
ExhibitB. 
Hiunian. 
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Maiuot. 
SUells  produced  from  pearl ;  wbole-teoth ;  weapons  of  defense  against 

tlic  sea-clepbant. 

b£union. 


ExbibitB. 


Senegal. 


£xliibit«. 


SaifU-Pierre  and 
Miquelott. 


Exbibita. 


Group  5,  Class  45. 

tPoTiER  (J.),  Saint-Denis. 
Fishiug  implements. 

Group  7,  Class  72. 

Lacaze  (E.),  SainirPierre, 
Preserved  fisb  and  turtles ;  sardines  in  oil. 

SEXEQAL  AND  DEPENDENCIES. 

Group  5,  Class  45. 

AhhYSiY,) J  Saint-Louis, 

Isinglass. 
Camixade,  Saint-Louis. 

Fish-oil. 
tCuMiTfe  I)' Exposition,  Saint-Louis. 

Collection  of  natural  history,  including  fish,  turtles,  mollnsks,  Crus- 
tacea, various  harpoons,  and  lish  reservoirs. 
Doiu-ODAT,  Saint-Louis. 

Fishing  implements  of  the  Toucouleurs  (lances,  bow-nets,  etc.). 
$  Geht,  Dakar. 

Isinglass. 
Goltdammer,  Paris. 

Isinglass  fi*om  Senegal. 
X  Marc-Merle  Neveu  et  Robert,  Saint-LouU, 

Isinglass  ;  fish-oil ;  fish-scales. 
.Sayer  (Captain),  Jiakel. 

Harpoons  for  crocmlile-lishing. 

• 
SAINTPlEJtliE  AND  21IQUEL0N. 

Group  T),  Class  45. 

Broquaxt  et  Cie.,  Dnnkerquc  {Xord). 

Nets  used  foi*  fish  of  Sniut  Pierre  and  Miquelon. 
CoMiTft  IV  Exposition. 

Collections  of  natural  history-,  including  fishing  implements. 
LEMAUfcciiAL  (A.),  Vc  atix  Chiens. 

Oil  from  brown  cod. 
Pepix  (T.),  Saint-Pierre. 

Cod  liver  oil. 

RiCHE. 

Cod-liver  oil. 
Victoire  (Suiur),  Saint-Pierre. 
Cod -liver  oil. 

Group  7,  Class  72. 

Arondel  (P.),  Vc  aux  Chiens. 

Cod-tongues. 
BoREL  (A.),  ile  aux  Chiens, 

Dr>'  cods. 
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Chaitvix  (fi.)»  ^^  «*"f  Chiena.  vnAxcE. 

Co<l-liea<l8.  Saint-PUrre  and 

COMELET  FRi:RES.  Miqvelon. 

Salt  fisli. 
DousiE,  Saint-Pierre.  Exhibits. 

Capelaii8  in  brine. 
Drayer  (P.),  tie  aux  Chiena, 

CapelaiiH. 
Leflay  (J.). 

Cod. 
Maillard  (P.),  tie  aux  Chiens. 

Cod;  capelans. 

GKBAT  BKITAIN.  oheat  dritain. 

Group  5,  Class  45. 

*  Allcock  (Samuel)  &  Co.  (raanufactiirers),  Redditch.  .  ExliiWtsof fish- 

Fisli-hooks,  fisbing  rods,  fisbing  reels,  sea  and  river  lines,  artiiicial 
baits,  artiiicial  flies,  silk-worm  gut,  etc. 

*  Bartlett  (William)  &  Sons  (manufacturers),  Bedditch. 

Fish-books,  liNbiiig  tackle,  fisbing  rods,  silk-worm  gut  for  fishing 
purposes. 
'  Buchanan  (James)  (manufacturer),  Glasgow, 

Sea  fisli-books  of  all  descriptions. 
t  Dickson  (William)  &  Co.  (Manufacturers),  Edinburgh, 

Salmon  and  trout  fisbing  rods  witb  improved  lock-fast  joints;  improved 
landiug  poles,  nets,  reels,  and  otber  fisbing  appliances. 
Ryder  (William  Henry)  (manufacturer),  Birmingham, 

Fisbing  wincbes  and  tackle ;  new  method  of  fixing  reel  or  vnnch  to 
rod,  so  that  the  rod,  held  in  any  position,  balances  in  the  baud. 
Stuart  (John  «fc  Wiluam)  (manufacturers),  Munaelburgh,  Scotland, 

Cotton  and  bemp  prepared,  spun,  and  twisted  in  exhibitors^  mills, 
and  woven  into  nets  b}'  machinery  constructed  by  exhibitors.  The 
herring-mackerel  nets  are  made  800  meshes  in  breadth  and  up  to  1,000 
yards  in  length.  A  selvage  of  stout  cord  is  woven,  and  can  be  knitted 
on  the  top  and  bottom  as  usually  required  by  the  French  fisheries. 
The  size  of  the  rows  of  meshes  is  accurately  mentioned,  and  the  knots 
are  firm  and  cast  on  the  best  principle. 
$  WooDFiELD  (William)  &  Sons  (manufacturers),  Redditch, 

Fish-hooks  and  general  fisbing  tackle. 
$  Wright  (Robert)  (manufacturer),  Edinburgh. 

Fisbing  rods,  reels,  and  lines ;  grilse,  sea-trout,  loch,  and  river  flies ; 
landing  nets  and  wading  boots,  stockings,  and  angling  gear. 

Group  1,  Class  72. 

Barnes  &  Co.  (manufacturers),  London-.  Exhiblt«  of  pro- 

Fish  in  tins,  cooked,  ready  for  use. 

Crosse  &  Blackwell  (raanufactm-ers),  London  and  Cork. 
Preserved  fish. 

Knowles  (J.  &  G.)  (fisb-curers),  Stonehaven. 
Dried  codfish,  ling,  etc. ;  smoked  haddocks,  etc. 

Lindemann  (Dr.  Adalbert  Charles),  Manchester. 
Fi*e8b  meat  preserved  in  glass  vessels. 

MoiR  (John  &  Son),  (manufacturers),  RatcUfff  London, 
Various  kinds  of  fish. 
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Exhibits. 


ouBAT  BRiTAix.  Perry  (Wiluam  T.  L.)  ( mannfactorer),  PmMonce,  ComwaiL 

Marinated  pilchards,  prepared  in  pure  malt  vinegar  from  aelected 
fishy  with  hay  leaves,  etc.,  and  packed  in  white  earthenware  Jars,  her- 
metically sealed. 
Tallrrman  (Daniel)  (importer),  London. 

A  collection  of  preserved  meat,  fish,  poultry,  fruits,  vegetables,  etc. ; 
working  models  of  his  refrigerating  apparatus  for  transporting  fresh 
meat,  etc. ,  by  sea  and  by  land,  and  for  storing  it  on  land. 
WiOAX  (Henry)  &  Co.  (importers  and  manufacturers  of  isinglass), 

London, 

Isinglass. 

VIOTORJA,  AUSTRALIA. 


Victoria. 


Exhibits. 


Group  5,  Class  45. 

St.  John  (F.),  Melbourne. 
Case  of  Australian  fish,  as  per  subjoined  list : 

Lates  antaroticus.    Sea-perch. 
Enoplo8u8  armatus.    Bastard  doray. 
Arripis  georgianus.    The  roughy. 
Arripia  truttaceus.    Salmon  trout. 
Oligorus  macquarienais,    Murray  cod. 
Dulee  auratus.    Murray  golden  perch. 
Therapon  niger,    Murray  black  perch. 
Therapon  Bichardaoni.    Murray  silver  perch. 
Upeneickthys  porusus.    Red  gurnet. 
Neotephrosops  zebra.    Zebra-fish. 
Pagrus  unicolor.    Snapper. 
Chrifsophrys  auetralis.    Bream. 
Chironemua  marmoratus.     Kelp-fish. 
Chilodtuitylus  macropteroB.    Kelp-fish. 
Chilodactylus  nigricans.     Butter-fish. 
Latris  hecai^ia.     Trumpeter. 
Lairis  Forsteri.     Bastard  trumpeter. 
Platyc^halua  Biohardaoni.     Flathead. 
Platycephalua  bassensis.    Common  flathead. 
Platycephalus  lofvigaius.    Rock. 
Triglu  polyommata.    Flying  gurnet. 
Lepidotrigla  vanessa.     Small  gurnet. 
Sillago  punctata.    Whiting. 
Sphyrcena  novce-hollandicB.    Pike. 
Neosphyrcena  multiradiatu.    Skipjack  pike. 
Thyrfdtes  atun  Euph.     Barracuta. 
Hiatiopierus  recurviroatris.    Boar-fish. 
Seriola  grandia.    Yellow-tail. 
Caranx  Georgianua.     Silver  bream. 
Temrwdon  aaltutrix.     Skipjack. 
Neplonienua  travale.    Travale. 
Agonoaioma  diemenaia.    Mullet. 
Glyphidodon  victoricB.     Rock  perch. 
Labrichthya  BUekeri.    Parrot-fish. 
Odax  Bichardaoni.     Stranger. 
Oliatheropa  oyanomelaa.    Elegant  stranger. 
Genypterua  auatralia.    Rock  ling. 
Pleuronectea  victoricB.    Flounder. 
Copidoglania  tandanus.    Murray  cat-fish. 
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Gonorhynohus  Chreyi.    Sand  eeL  great  bbttaik. 

Anguilla  atutralis.    Silver  eel.  Victoria. 

Callionymus  calaneopamtta, 
Neocarassius  ventricosua.    Carp. 

HUNGARY.  nVKQARY. 

Group  8,  Class  84. 

Fishy  cruataceaj  andmollueks. 

t  R6vAY  (Baron  Simon).  Exhlbiu. 

Model  of  a  pond  in  bas-relief,  in  four  large  and  fonr  small  glass  vessels. 

ITALY.  ITALY. 

Group  5,  Class  45. 

Lamblase  (F.),  Cava  dei  Tirrem  {SaUme).  Ezhibit«. 

Samples  of  tweed  for  fishing  nets. 
Paulucci  (Marquis  M.),  Florence. 

Italian  extramarine  malacological  collection. 
Prbmi  (B.),  GSnea, 

Tunny-oil. 
TOMASi  (J.-B.),  V^rone, 

Nets  of  silk  and  flax  spun  by  hand. 
$  ZiLiANi  (B.)i  Brescia, 

Silk  and  twine  nets  for  hunting  and  fishing ;  drag-nets  for  fishing. 

JAPAN.  JAPAN. 

Group  5,  Class  45. 

t  HaKOU-BoUTSOU-KioKOU.  Bxhibita. 

Specimens  of  useful  animals. 
t  KaX-ta-Kou-shi. 

Cod-liver  oil. 
MrrsuY-BoussAN-EuAYsHA,  Tokio, 

Fishing  apparatus ;  marine  plants  of  various  kinds. 
Ou^^OKA  (T.),  Shid-suoka  (Suruga), 

Fishing  apparatus. 
Yamamoto  (Y.),  Shid-suoJca  (Suruga). 

Fishing  utensils. 

Group  7,  Class  72. 
KaX  ta-Kou-shi. 

Salmon  and  macou  (a  kind  of  salmon),  preserved  in  tin  boxes;  sun- 
dried  cod ;  oysters  preserved  in  shdtsiou  (a  kind  of  brandy  made  with 
rice). 
MiTSUTf-BousSAN-KuAYsHA,  Tokio. 

Sun-dried  fish ;  iriko  (a  kind  of  moUusk). 

NETHERLANDS.  NEXHBttLANDS. 

Group  5,  Class  45. 

X  Arntzenius  Jannink  rt  Cie.  (manufacturers),  Gaor.  Exhibits. 

Cotton  nets  for  the  herring  fisheries  (raw  and  manufactured). 


444 


UNIVERSAL    EXPOSITION   AT   PARIS,  1878. 


NRTiiEBLAMDH.   f  Baxtivg  et  Stkfkens  (laaniifaoturers),  Anuterdawin 

Soa-weed.  Thosea-wtwil  exhibited  comes  fropi  the  Zniderzec,  where 
it  is  fished  up,  thou  cleaned  iu  fresh  water,  dried,  and  condensed  in 
l)ackag08. 

TIooGEXDiJK  (A.)t  VUmrdimjen, 
Fishinjj  nets. 


Exhibits. 


KfUii  India  Neth- 
erUindt. 


EAST  INDIA  NETHERLANDS. 


COLLKCTIVK  EXHIBITION  OF  PRODUCTS. 


Finhericn 

Exhibito.  Lines  and  Pautianak  net«;  eichibitor.  the  Sult^^n  SJarif  Joesoef. 

Fishing  appiiratus  of  Batavia. 
Model  of  the  Batavian  aero. 
Fishing  apparatus  of  Bandjcrinasiu. 
Models  oiseros  of  Amboina  and  Hila. 
Sweep-nets  of  Anihoina. 
Fishing  api>aratus  (»f  Amboina  and  Hila. 
Lines  and  haviioons  of  Bandjennasin. 
Sweep-nets  an«l  parts  oiaeros  of  Billiton. 
Scoop-nets  of  BandjerinaHin. 
.Scoop-net«  of  Sainarang. 

Fishing  apparatus  of  Painan ;  exhibitor,  J.  P.  G.  Kmijt. 
Fishing  apparatus  of  Padang;    exhibitor,  Torankott  Panglima  Mara 

O^'joeb. 
Net*  of  Bandjermasin. 
Nets  of  New  Guinea. 


WrBt  India  Neth- 
erland*. 


WEST  INDIA  NETUEULANDS. 


COr.LECTIVE   EXHIBITION   OF   PRODUCTS. 


ExhibitH.  Isinglass  of  tiie  SiJurin  Parkerii ;  exhibitor,  J.  P.  Hause,  jr. 

Collection  of  18  lishos  in  wax,  from  Surinam,  by  M.  R.  Matte.«4,  exhibitor, 
Royal  Commissi(m  of  th«^  West  Indies : 
1.  Perca  HCxalUh.     Coulant-mutouari. 
i.  Silurna  calichthys,    Assipa-mat.«:>lot;  (|Uoiquoi  assa. 

3.  Enithrinus  PaHsagail.     Warapa  jerasi. 

4.  Silurus  calirJitJufi*.    Assipia;  catharina;  quoicpioi  assa. 

5.  Lophine  paciima,    Lomp. 
0.   Trifflonf    Saule-botte. 

7.  Perca  f    Coulant-matonari. 

8.  Ertfthnniia.    Patakker. 

9.  CenirarchuH  cichla,     Missi  uelly-arcari. 

10.  Gymnolns  lahiaius.     I^>goIogo. 

11.  Pim4:lodH8,     Botennarmetjf. 

12.  Anahlcpfi  ieirophihahnus.     Xegenoog  kassonrourauwo. 

13.  XiphoHhomaf    Snook  ]>irapau. 

14.  ProcMilodus.     Touroulourou-witwittie. 

15.  Calichthys.     Assii>a  blanc ;  witte  quiqni. 
10.  Centrarchuif.     Ouronenijfie. 

17.  Anodus,    Arder. 

18.  ChalocHS.     Warokou. 
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NOEWAY. 


NOBWAY. 


Group  5,  Class  45. 

$BoRTHEN  (T.  U.),  Drontheim. 

Salted  roo  of  cod-fish. 
tBiiUNX  (CuK.),  Bergen. 

Fishing  lines. 

The  factory  was  founded  in  1861,  and  now  gives  employment  to  50 
workmen.     The  value  of  ihe  annual  production  is  about  150,000  fr. 

(iao,ooo). 

tJiDAHnJ.  O.),  nanii. 

Fishing  apparatus;  drag-lines,  nets,  etc. 

Medals  at  Bergen,  1865;  Boulogne,  18150;  Paris,  1867;  Vienna,  187:i; 
Philadelphia,  1876. 
t  Fishing  Line  Factory  (Crosby  Fr^res),  AaUsund. 

Snoods  and  fishing  lines,  braided  by  machinery ;  same  braided  by 
hand;  complete  samples  of  fishing  lines. 

The  factory,  which  belongs  to  Messrs.  Stafseth  and  ICraaeby  Bros., 
was  founded  in  1874.  It  employs  10  workmen,  and  is  run  by  hydraulic 
force.  The  machines,  which  work  automatically,  under  the  surveillance 
of  the  workmen,  have  been  patented  over  ten  years.  They  export  to 
all  the  cities  in  Norway,  and  to  several  in  Sweden. 

Medals,  Philadelphia,  1870,  and  London,  1877. 
t  Fagerheim  (net-factory),  Bergen. 

Fykes  for  taking  herring  and  salmon;  nets  for  taking  cod,  herring, 
and  mackerel. 

The  factory,  which  is  situated  near  Bergen,  was  established  in  1873, 
and  gives  employment  to  30  operatives,  20  of  whom  are  women.    The 
value  of  the  aimnal  production  is  about  300,000  fr.  ($60,000). 
Petersen  (C.  J.),  Christiana. 

Nets  and  other  fishing  apparatus  in  miniature. 
Pettersen,  (IIillebert),  Trombi). 

Various  kinds  of  fish-oils. 
KOxnkbekg  (C.  E.),  et  FiLS,  Aalesund. 

Cod-roe. 

Medal,  Philadelphia,  1876. 
Scarborough  (J.  V.),  Bergen. 

Model  of  a  new  kind  of  fishing  boat. 
t  SciiJOFT  (II.  E.),  Bergen. 

Drag-line. 
ValU)  Glass  Works,  Valib. 

Gl.ass  lloats. 
Vkdeler  (M.  B.  v.),  Bergen. 

Pui*se  and  other  nets. 


Exhibits. 


Group  7,  Class  72. 

Aaksetii  (M.  P.),  Aaleaund. 

KUpfisk  (cod,  salted,  then  dried). 

Established  in  1870 ;  gives  employment  to  26  operatives,  10  of  whom 
are  women  and  10  children.  The  fish  is  carefully  cleansed  while  fresh, 
after  which  it  is  dried  in  the  wind,  being  exposed  as  little  as  possible 
to  the  inlluence  of  the  sun.  The  principal  exportation  is  to  Scotland 
and  Ireland. 
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NORWAY. 


Exhibits. 


$  Ameln  Fr^res,  Bergen. 

Salt  herring. 

Established  in  1860.     Branch  established  at  Stocldiolm.     Importa- 
tions and  oxportations  of  herring  of  all  kinds,  and  ot)ier  prodncts  of 
the  fisheries. 
Andersen  (E.),  Chrisiiania, 

Anchovies. 
Andersen  (H.),  Haugesund. 

Fat  herring  and  salt  mackerel. 
Andersen  (J. ),  Aalesund. 

Stockfish  without  skins  or  bones. 
ASKILDSEN  (H.),  Haugesund. 

Fat  herring  and  salt  mackerel. 
$A8TRUP(M.  H.),  ChHstiansund. 

Klipfisk  (salted  and  drie<l  cod);  torfisk  (dried  cod). 
Bergen,  Commercial  Association  op,  Bergen. 

Complete  collection  of  the  various  kinds  of  fish  which  are  exported 
from  Bergen. 

Medal,  Philadelphia,  1H76. 
Bergen,  Smoked  Herring  Establishment  of,  Bergen, 

Specimens  of  red  herring. 

Medals  at  Copenhagen,  1873;  Vienna,  1873;  Viboupg,  1875;  Philadel- 
phia, 1876. 
$BoRNHOLDT  (G.  J.),  ChrisOania. 

Anchovies. 

Exportation  to  Denmark,  England,  and  Germany. 

Honorable  mention,  London,  1862 ;  medal,  Vibourg,  1875. 
$Bu8CH  (Ulrich),  Bergen. 

Klipfisk  (cod  salted  and  afterwards  dried). 
tCHRiSTiANiA  Preserving  Company,  Ckiistiania. 

Preserved  moats  and  fish. 

Founded  in  1873 ;  gives  employment  to  20  workmen. 

Honorable  mention,  Drammen,  1873;  medal,  Philadelphia,  1876. 
Egidius  (P.),  Bergen. 

Anchovies ;  fat  herring. 

Established  in  18Ji7 ;  employs  about  12  workmen. 

Honorable  mention,  Bergen,  1873;  medal,  Philadelphia,  1876. 
^Eide  (Ludolf),  Haugesund. 

Salt  herring  and  mackerel. 
Engelsen  (Joachim),  Bergen. 

Anchovies  and  fat  herring. 
$FR(>nLicn  (Fritz  S.),  Christiania. 

Roe  and  liver  of  cod,  mixed. 
^Gran  (Chr.  K.),  Bergen. 

Klipfisk  (cod  salted  and  afterwards  dried);  tifrfisk  (dried  cod). 
Hoar  et  Wesn-^s,  Stavanger. 

Skinless,  boneless,  and  other  anchovies ;  seasoned  and  other  herring. 

Business  established  in  1873 ;  now  employs  30  operatives,  20  of  whom 
are  women.    Exportation  to  Germany,  Russia,  Fi'ance,  Denmark,  and 
Sweden. 
Hansen  (Thorer),  Bergen. 

Anchovies. 
$  Helgesen  (H.  a.),  Aalesund. 

Preserved  fish. 

Several  first-olass  medals  at  former  expositions. 
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Henriksen  (J.  H.),  TromsH.  nobway. 

Torfisk  (dried  cod). 
tHJORTH  (Fr.),  FredcrikBhold, 

ADchovics. 

Established  in  1864 ;  employs  12  workmen.     Exportation  to  Sleswick. 

Medal,  Copenhagen,  1872;  Vibonrg,  1875.  Exhibits. 

$  ISDAHL  ET  CiE.,  Bergen, 

Stockfisk;  salt  and  red  herring, 
t  JoHNSSEN  (Christian),  Chriatianaund. 

Klipfisk  (cod  salted  and  then  dried) ;  torfiBk  (cod  salted) ;  herring,  cod- 
tongues,  swimming  bladders,  etc. 
^Just(C.  C),  Cftmfkiffto. 

Anchovies. 

Medal,  Philadelphia,  1876. 
X  KxuDTZON  (NicoLAY  H. ),  ChHsiianaund. 

EHpfisk  (cod  salted  and  then  dried). 
^  KoNOW  (Carl),  Bergen. 

Klipfisk  (cod  salted  and  afterwards  dried) ;  tihr/Uk  (cod  dried). 
Krogh  (Mile.  W.),  Bergen, 

Anchovies  and  fine  herring. 
$  Lange  (Hans),  Bergen. 

Klipfisk  (cod  salted,  then  dried). 
LoTHE  (Arne),  Haugesund, 

Salt  heiTing. 
t  Meyer  (Gerdt),  Bergen. 

Torfisk  (salted  cod)  of  various  kinds. 
MowiNCKEL  (JoH.  LuDEV.)  ET  FiLS,  Bergen, 

Klipfisk  (cod  salted  and  then  dried) ;  Btockfisk. 
Myiiroold  (Mme.  Christiane),  Christiana. 

Anchovies. 

Exportation  to  Denmark. 

Menials,  Copenhagen,  1872;  London,  1873. 
Natvig  ET  CiE.,  Stavanger. 

Preserved  fish  and  meat ;  anchovies ;  red  salmon  in  oU. 
^NoRDROCK  (Wm.),  Christiana. 

Anchovies  and  fine  herring. 

Medal,  Philadelphia,  1876. 
Pettersen  (Hillebert),  Tromso. 

Klipfisk  (cod  salted  and  then  dried) ;  torfisk  (cod  dried). 
$  PUNTERVOiJ>  (O.),  Egersund. 

Anchovies. 
Factory  for  Preparing  Fish,  Leet'osen^  Lofoten. 

Prepared  fish,  preserved  in  its  own  liqnid. 
Raaum  (A.),  Langesund. 

Anchovies. 
R5NNEBERO  (C.  E.)  ET  FiLS,  Aalcsund, 

Klipfisk  (cod  salted  and  afterwards  dried). 
$  SCHJELDERUP  (M.  Auo.),  Bergen. 

Fat  herring. 
SciiREiNER  ET  NiLSEN,  Stavanger. 

Anchovies  and  fine  herring  of  various  kinds:  40  workmen.  Exporta- 
tiou  (40,000  kegs  of  anchovies,  25,000  boxes  of  fine  herring,  per  annum) 
to  England,  France,  Germany,  Russia,  Holland,  Denmark,  and  Sweden. 

Honorable  mention,  Vienna,  1873;  Drammen,  1873;  London,  1873. 
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xoKWAT.        Smith  (Mmo.  G.),  Christiana. 

Anchovies.. 

Established  iu  1854.    Annual  production  1,200  kegs,  1,000  half  kegs, 
600  quarter  kegs,  7r>0  bottles.    Exportation  to  Sweden,  Denmark,  Ger- 
many, England,  America,  and  Australia. 
Exhibit!*.  Medals,  London,  1802;    Bergen,  1865;   Stockholm,  186(5;    Boulogne, 

1860;  Paris,  18G7;  Lysekil,  1868;  Naples,  1871;  Drammen,  1873;  Lon- 
don, 1874;    honorable  mention,   Vienna,  1873;   medal,  Philadelphia, 
1876. 
$  Stockfletii  (Mmo.  G.),  Bergen. 

Anchovies. 
StOkmeu  (G.  L.),  Sroh'wrj  Lofoten. 

Presorve<l  lish  and  game. 
SOyland  (B.  L.),  Fhkkrfjord. 

Preserv'ed  fish. 
$Tellkfsen  (Mme.  R.),  Christiana. 

Anchovies. 

Established  1873.  Annual  production  10,000  kegs.  Exportation  to 
Sweden,  Denmark,  Germany,  England,  and  Russia. 

Medals,  Berlin,  lt<73;  London,  1873;  Paris,  1875;  Philadelphia,  1876. 
tTHOKXE  (Chr.  Aug.),  Moss. 

Preser\'wl  food ;  anchovies. 

Established  in  1845 ;  employs  Irom  20  to  60  workmen.  In  1874  the 
production  was  26,400  boxes  of  preserves  and  30,000  boxes  of  anchovies. 
Principally  sold  to  the  army  and  navy  of  Norway,  and  also  to  merchant 
vessels.  Large  quantities  sold  to  tourists.  Anchovies  exported  to  Ger- 
many, Sweden,  Denmark,  Russia,  Holland,  England,  Franco,  and 
Australia. 

Honorable  mention,  London,  1862;  medals,  Bergen,  1865;  Stock- 
holm, 1866 ;  Boulogne,  18(K) ;  honorable  mention,  Paris,  1867 ;  medals, 
Cassel,  1870;  Naples.  1871;  Copenhagen,  1872;  Drammen,  1873;  2 
medals,  Gottenberg,  1873;  medals,  Vienna,  1873;  Philadelphia,  1876. 
TiiORESEN  (Mme.  H.),  Christiana. 

Anchovies. 
^  Trosterud  (Mile.  Andrea),  Christiana. 

Anchovies. 

Group  8,  CiJiSS  84. 
Fish  J  Crustacea  f  and  moUusks. 

t  Society  for  the  Artificial  Reproduction  of  the  Lobster,  Stav- 
anger. 

Young  lobsters,  and  model  of  reservoir  used. 
SOy'land  (B.  L.),  Fhkkefjord. 

Maps  of  the  river  Sira  and  environs,  with  sketches  of  a  projected 
route  for  salmon. 

LXITRI)  HTATKS.  UNITED   STATES. 

Group  5,  Class  45. 

Exhibits.  $  SHIELDS  (J.),  BrookUne,  Mass. 

Fishing  tackle,  as  silk  lines  and  artificial  flies. 
tToBiN  (Joseph  F.),  Netv  York,  N.  Y. 
Manufactured  whalebone. 
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Group  7,  Class  72. 

t  Booth  (W.),  Portland,  Oreg. 
Canned  salmon. 

•  BURNHAM  &  MoKKiLL,  Portland,  Me. 
Canned  m«*at8 ;  salmon;  lobsters;  clams. 

t  Cook  (J.)  &  Co.,  Portland,  Oreg. 

Canned  salmon. 
FiCK  &  Chase,  Baltimore,  Md. 

Pickled  oysters. 
X  Grocers'  Packing  Company,  Boston,  Mass, 

Canned  salt  iidh. 

•  LiBBY,  McNeal,  &  LiBBY,  Chicago,  III 
Canned  salmon. 

•  McMuRRAY,  Louis,  &  Co.,  Baltimore,  Md. 
Oysters  in  cans. 

Thurber  (H.  K.  &  F.  B.),  Keto  York,  N.  Y. 

Canned  meats  and  lisli. 
t  Trigg  (George  P.),  New  York,  N.  Y. 

Boneless  cod-fisb. 

A.— Fishes. 

a.  Alive  J  for  food  for  marij  or  for  animals  in  zoological  gar- 
dens or  aquaria. 


UNTIKD  STATES. 


SxhibitB. 


Ezbibits  of  liv- 
ing fishes. 


FRANCS. 


France  was  the  only  nation  which  exhibited  living  fish, 
and  these  comprised  (1)  a  small  collection  of  young  trout 
about  two  and  one-half  inches  long,  which  were  hatched  in 
March,  1878,  and  were  exhibited  by  the  College  of  France, 
under  the  charge  of  M.  Chantran ;  and  (2)  a  number  of  jjiJi^r,  M!chSn- 
species  which  were  exhibited  in  the  Iresh-water  aquarium  of  *'^- 
the  Trocad^ro,  under  the  superintendence  of  M.  Carbonnier. 


The  fresh-water  aquarium  of  the  TrocadSro. 


Aooarinm     of 
the  rrocad6ro. 

M.  Carbonnier. 


Before  considering  the  occupants,  however,  it  may  be  as 
well  to  examine  the  structure  of  the  aquarium  itself,  which 
is,  perhaps,  the  most  beautiful  and  successful  one  in  the 
world.  The  accompanying  illustrations  are  so  plain  and  so 
fully  picture  the  arrangement  of  the  tanks  as  to  render  a 
detailed  description  unnecessary.  The  two  views  in  per- 
spective of  the  interior  of  the  grottoes  represent  the  appear- 
ance of  the  two  passages  as  viewed  from  their  point  of  di- 
vergence, and  that  of  one  of  them  as  viewed  from  its  farther 
end.  The  aquarium  was  constructed,  under  the  skillful  di- 
rection of  M.  Bavois  and  the  immediate  superintendence  of 
M.  Comboz  in  the  quarries  of  Trocad^ro,  the  former  exca-  M.combo«. 
vatious  having  been  utilized  as  far  as  practicable,  and  the 
natural  rock  allowed  to  remain  in  place  to  form  the  sides  of 
the  tanks  and  galleries.  A  peculiar  and  characteristic  feat- 
ure of  this  aquarium  is  that  the  tanks  are  not  inclosed  within 
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M.  Bavois. 
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FHAxcB.  any  building,  but  are  exposed  to  the  direct  rays  of  the  sun, 
tho  Tr^dSro  "^^^^^^  peuetrdtc  the  waters  from  above,  thus  adding  much 
to  their  clearness  and  other  desirable  qualities.  The  aqua- 
rium covers  a  surface  of  about  3,200  square  meters,  and  is 
mostly  subterranean,  the  light  being  admitted  principally 
through  the  water  of  the  tanks,  which  are  situated  in  the 
center  and  periphery  of  the  excavation. 
Description  of     Thesc  tauks,  24  in  number,  are  connected  with  each  other 

the  tanks.  '  ' 

in  a  gradually  descending  series,  and  the  water  overflowing 
each  in  succession  is  received  into  the  one  next  below,  the 
whole  presenting,  when  \'iewed  above  ground,  the  pleasing 
appearance  of  a  rivulet  spanned  by  numerous  rustic  bridges 
and  skirted  by  artistically  planned  and  well-arranged  walks. 
From  these  walks  the  visitor  can  observe  the  motions  of  the 
fish  in  the  tanks  below  him,  but  a  more  accurate  survey  and 
closer  observation  can  be  had  from  the  interior  and  lower 
level,  where  the  fish  are  rendered  plainly  visible  by  reason 
of  the  effects  of  the  light  passing  through  the  water.    The 

j^Groomi^^^ei  accompanyiug  plan  of  the  aciuarium  (Plate  III)  at  the 
ground  level  represents  very  clearly  the  arrangement  of  the 
walks,  and  also  the  location  of  two  rustic  stairways,  of  15 

un  pliton?.^* ®^^P^  each,  leading  from  the  ground  level  to  the  walks 
beneath,  which  are  also  delineated  in  Plate  IV,  which  has 
a  horizontal  section  about  mid-height  of  the  tanks,  showing 
the  arrangement  of  the  t<anks  and  walks. 

tbeSrera!^  ^°**     On  descending  one  of  these  stairways  and  entering  the 

vestibule  below,  a  pleasing  effect  is  experienced  flpom  the 
sound  of  a  small  cascade  flowing  down  the  rocks  jnto  a  pool 
below,  the  murmur  of  which  relieves  at  the  same  time  that 
it  contrasts  strangely  with  the  stillness  of  the  subterranean 
halls  of  the  grotto.  A  more  decided  sensation,  perhai)s,  is 
produced  when  the  visitor  observes  through  the  glass  bot- 
toms of  the  tanks  overhead  the  movements  of  innumerable 
fish,  swimming  apparently  in  mid-air,  and  flashing  back  the 
rays  of  the  sun  from  their  burnished  sides. 

mi^ontoT^'-     '^^^  ^^^^  ^^  ^^^^  walks  ou  either  side  of  the  tanks  is  saflQ- 
.itors.  cient  for  the  accommodation  of  from  2,000  to  2,600  visitors 

at  a  time.    The  basins  which  contain  the  water  are  formed 

by  the  original  excavations  and  artificial  rock-work,  made 

to  imitate  stalactites.    These  sustain  the  frames  holding  the 

tnxctin  ^^^tanSi  S^^^^  platcs,  which  are  eighty  six-hundredths  of  an  inch  in 

ana  i(iiM»ft»im-s.  thickuess  and  number  about  250  in  all.    The  water  used  is 

the  same  as  that  supplied  to  the  city  of  Paris,  firom  the  hea<l- 
Tiio  water  sup-  waters  of  the  Vanne,  and  has  a  temperature  during  the  sum- 
mer of  from  12<^  to  15^  centigrade.    A  supply  can  also  be 
^obtained  from  the  Seine  if  necessary.    The  sectional  eleva- 


iit._  ,,„iiiii^ 


of  tlic  conditions 2  _,  ...uwu  n^iwiueu  oy  the      nnftoitii* 

engineer  depttrtmoit,  is  {maented  here  as  an  illnBtration  of*    '  " 


PISCICULTUBE:    COMHISSfOHEK  FEBGUSON.  '■. 

tiona  (Plates  rv  and  V)  show  plainly  the  general  arrange-  ""'=' 
menta  and  depth  of  the  water  in  the  tanks  at  the  several  ij'^J 
points. 

As  the  water  la  obtained  very  near  the  source  of  the  river, 
it  is  deflcient  in  oxygen,  and  in  order  to  supply  this  element, 
so  essential  to  the  existence  of  the  fish,  an  apparatus  in- 
vented by  M.  Gauckler,  chief  engineer  of  roads  and  bridges,  v.  OaBci 
who  was,  moreover,  the  author  of  the  original  plan  of  the 
aquarium,  was  constructed  and  placed  in  the  center  of  the 
system,  as  shown  in  the  accompanying  Figs.  1  and  3. 


£lemfim 


Fio.  1. — Apparatat far  aerating  theKater  lupplied  tot\«aguanujn(rertieal 

»ectton). 

The  apparatus  (views  of  vertical  and  horizontal  sections  Dwuipuon. 
of  which  are  given)  is  an  application  of  the  principle  of  the 
"Catalan  trumpet"  which  is  used  to  operate  the  bellows  in 
the  iron-smelting  furnaces  of  Spain.  It  consists  of  a  num- 
ber of  glass  tubes,  into  which  the  water  is  forced  by 
hydraulic  pressure,  carrying  with  it  bubbles  of  air,  the 
presence  and  movement  of  which  in  the  tubes  may  be 
plainly  seen. 

Some  of  the  basins  are  aboat  15  feet  in  depth,  and  the       c^wcityof 
total  capacity  of  the  tanks  is  about  2,000  cubic  yards. 

The  cost  of  the  construciion  of  the  aquarium  was  esti- 
mated at  $10,000.    The  plans  and  specifications  were  ac-   c«t. 
curately  prepared  beforehand,  and  the  following  snuunary 
of  the  conditions  of  the  contracts,  which  was  issued  by  the      DnAof  tin 
engineer  department,  is  presented  here  as  an  illnstration  o        '  '*" 
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ERAXCS. 


the  completeness  of  the  system  porsued  in  carrying  oat  the 


^3."t!??^/*'desigu8. 


the  Trocad6ro. 

"WateraSrat- 
iag  apparatus  of 
JdCGiauckler. 


Fig.  8. 


SpeciflcationB  Fiq.  2.— Apparatus  for  aerating  water  for  the  aquarium  (koritontal  lecHok). 

lOT  toe  worK* 

Table  showing  nature  of  work,  class  and  price  of  nMterials  employed  in  ike  amstruoHan  of 

the  aquarium, 

[XOTB. — All  prices  in  the  accorapanyine  statement  comprise  delivery,  hand-labor,  all  extras,  saoh  as 
royalties,  octroi  duties,  and  profits.  No  extra  prices  will  bo  allowed  except  those  which  are  espe- 
cially mentioned.  All  masonry  will  be  executed  according  to  the  regulation  established  on  laiige 
public  works.] 


Nature  of  work. 


Class  of  materials 
aud  location. 


Unit 


B^ton  masonry  in 
Portland  cement. 


Sharp  sand;  peb- 
bles from  the  al- 
luvial earths  of 
the  valley  of  the 
Seine;  Portland 
cement  from 
Messrs.  Lonqu6- 
ty&  Co. 


The  cubic  $3 
yard. 


50 


Observations. 


The  sand  employed  wiU  be  larffe-gxaiaed 
sea-sand,  quite  pure,  and  wlthont  any 
trace  of  earthy  substance.  The  pebbles 
will  come  from  the  alluvial  earths  of  tiie 
valley  of  the  Seine;  they  will  be  broken 
to  the  size  of  2.3",  and  washed  with  great 
care  when  used:  those  which  will  |Mum 
through  a  ring  of  .78''  diameter  will  be  re- 
jected. The  cement  employed  wiU  come 
from  the  manufactory  of  Lonqn6ty  &  Co., 
of  Boulogne-sur-Mer:  it  ahotud  weighs 
least  2, 200  lbs.  per  cubic  T&rd*  The  mor- 
tar will  be  composed  of  423  lbs.  of  cement 
per  cubic  yard  of  sand ;  the  mixing,  which 
will  be  made  in  qoantities  of  3.5  cubio 
feet  of  sand  per  110  Ibn.  of  cement,  must 
be  thoroughly  done;  the  mortar  will  be 
always  made  and  kept  under  covered 
sheds.  The  b6ton  will  contidn  <S7  per 
cent,  of  pebbles;  it  will  be  made  with  the 
greatest  care,  and  laid  in  thioknesaea  of 
1\.&'  as  a  maximum;  in  cases  where  the 
b6ton  cannot  be  meaaared  up,  it  will  be 
counted  as  eqnal  in  oapaoity  to  that  of  the 
pebbles  employed  with  one-thiid  added. 
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IWIe  amaiHg  naUm  1/  teork,  elan  aad  pHet  of  maler^QU,  «to.— CoDtiDiied. 


oDtalds  tun  or 


EitnfnTlhedeeon-  lEooT  of  mllsrirt; 
tinn  of  Iho  •rehei  I     Brchm  oboTo  Iho 
glau  clasisi:  the 


rior  SnlihliiK  of 


Intedor  of  tbc  tuilu 


II  employ  Uie  blocli  of 


tuonrio--, 

nt  mU  IdDdi  fB  vblob  an  M ^ 

to  ths  — fTilnltWitiffl]  ii  eoploj-ed. 
uttiM  will  ba  Blhnred  for  lbs  luifBg  iToriT 
whloh  vU  ba  taidnred  to  mdidI  to  Inl- 
tUs  iwkt  In  MoorduM  with  the  Inlcn- 
UoBottbemsbiMri  the  qulltv  and  tbe 
oMiinoftheautMlBUGiiiplojedrorthw 
work  will  be  waboTe.    The  mortv  wdl 


. .— „  DpatDlDi-tniithaDf  the 

oabs  of  tba  bloeka  of  atone,  dellVHnd  at 

efed.    So  extra  price  Hill  bo  alloiFf d 
openinn  wblch  it  may  be  Drccaanry 

plT  or  veuUlatlra  plpea.  vXa. 
rbellmealone  will  coma  frora  the  beat  qnaT'    ' 
rlM  in  the  onrlrotiA  at  Paria;  only  Ibe 
emnlojoiPOl  of  auob  will  bci  authdriicd 
which  hare  Ikcd  qoacriod  long  oDaUEh 
(oallowaoftand  ImptaffOt  porta  to  bavo 


leiol 


wllllH 

•bOYO.    ^ _ 

for  an;  apecial  thieluiatii  or  form  uf  tbo 
walla  where  thia  atooe  la  amploTed  be- 
yond those  allowauMo  apedfied  'further 
on.  Tbla  maaosr;  will  bemeaanred  np 
aa  nine-lentba  of  the  qnaoUty  of  iMnB 
dellTsred  at  Ibe  Ibot  ofthe  work. 
Tbeextra  prloe  apadfiad  oppaalte  rebn  to 
ancb  deoontloua  aa  draaaloR  Rrottoea, 
which  will  be  made  npon  the  oalunl  rook 
where  pcaalhlei  it  oDniprtMatbeeleaiiiic 
oat  and  eonatmoUiut  on  the  boe,  Imlla- 


it  also  appllaa  ta  the 

.^ UMDatniirroek.  Tbla 

aitis  will  be  paid  by  tha  ana  of  horlaoo- 
taIorTeitI«lpTq)eoflDD.BGeotdiDBtDtha 
tmai  to  which  It  rafera ;  tltemaaoiiTyiuad 
la  Ihia  deeoratira  will  b«  paid  br  at  the 
aied  prieea  naoed  In  tbe  praeedinx  wtl- 
ele*,  aeoordlnit  la  tta  natnre,  and  neaa- 
nnd  aa  pmoribed  In  theae  artictea. 
The  eilra  prion  giTon  oppoaile  la  appllcabls 
lo  all  the  noA  of  thu  Inlarlor  p.l1-rt™ 
all  arch«  of  more  than  a.' 
'    ■  >™  the     ■        " 

^V^K 

Ibr arohea S-W ■pan  oriuider.  TheKalls- 
cioawfll  reaembletheroorhor  UmFatoae 
grotloea:  thedeooratlnoiDiutbeBtronf^ly 
attached  to  tho  maaonry  of  the  archea. 
which  In  apile  of  their  irregular  fonni 
miwt  be  bnlil  up  in  tho  siae  muim'r  na 
ordinarv  arebca in  llmea1or~'  ^"^—^'•'^ 
nity will  beer 

Ibebodyo/tl...  .__. 
rhi<ai>  oibrn  pricea  will  be  eatlmaled  per 
■qture  caril  of  horliontal  covered  lur- 
fiioa.  The  maaeory  lued  for  tbia  deenra- 
tlanwUlbomeaauredDpatthaprlcea  Su- 
ed per  odblc  lard  in  the  articln  aborc; 
this  eitm  reffera  eapeolallT  to  the  doeora- 
tlOD  of  the  lank  btdow  fli«  water-leiel. 
aa  paymeat  for  the  Inorraae  In  hand-lmbar 

at  tbe  pricea  pet  cubic  yard  fliedaboi-r* 


joeranttyl  for  any  iron  h^or 
Djilojad  to  iKOun>  the  face  to 
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Table  ihotring  nature  of  work,  close  and  price  of  materiaJef  eto. — Gontiniied. 


Nature  of  work. 


ClaM  of  materials 
and  locatiou. 


Unit. 


Price 
per 
unit. 


Faces  in  stalactite 
and  stalagmite. 


Interior  of  galleries 


Per  square 
yanl. 


$2  38 


Lining  of  arches 
and  gidleries. 


Finishing  coat  in 

Portland  cement 

of  .78"  in  thick- 

ness  for  lining  the 

bottom  of  the  ba- ' 

sins.  ' 

For  each  I"  in  thick-' 

ness,  more  or  less.! 
Extra  for  the  in- '  Portland  cement 

crease  of  the 

quantity  of  ce- 
ment in  masonry. , 


.do 


Cost  of  centering 
for  arches  of  all 
heights  and  to 
6.6(r  span,  incln- 
siTe. 


Cost  of  centering 
for  arches  of  all 
heights  over  6.56' 
span. 


Backs  of  tanks. 


Per  square 
yard. 


Per  square ' 
3'ard.       I 

Per221b.in- 
orease  per; 
cubic  yard 
of  mason- 
ry- i 


28 


08 
06 


Pers^.yd.of 
horizontal 
covered' 
surface. 


31 


Galleries 


Obligations  of 
the  contractor. 


44 


Obaerrations. 


it  also  comprises  the  rock  ezoavation,  fl  z  • 
in^  and  the  stom»ing  up  of  fissures,  facing 
with  limestone  7.8"  thickness  at  least,  and 
the  application  on  all  theextuior  suruces 
of  anmshingooatin  oementof  .07"in  least 
thickness,  composed  of  1,100  lbs.  of  Port- 
land cement  per  cubic  yard  of  fine  sand. 
The  partitions  between  the  taoka  will 
have  the  irregular  form  of  rock*work  ac- 
cording to  the  instructions  given  to  the 
conUnctor.  It  is  also  applicable  to  the 
dressing  and  finishing  of  all  the  wetted 
surfacea  either  of  natural  rock  or  of  ma- 
sonry ;  it  will  be  estimated  by  the  square 
yard  of  developed  surface,  taking  the 
smallest  dimensions. 

The  faces  in  stalactite  and  stalagmite  will 
bo  measured  on  their  horizontiu  or  verti- 
cal projection  according  to  cironmstaaoea, 
wituout  any  attention  being  jiaid  to  the 
hoMow  parts.  For  the  pillars  deconUted 
in  stalactite  and  stalagmite  the  snrfboe 
will  be  obtained  by  multiplying tiie  height 
under  the  roof  by  the  mean  diameter. 
The  faces  decorated  in  stalactite  or  stal- 
agmite will  be  included  in  the  extras  in* 
dVcated  above,  but  aU  anrfiaces  for  which 
this  decoration  wUl  be  reserved  will  be 
counted  at  least  as  one  square  yard. 

The  mortar  for  facing  up  will  be  composed 
of  1,100  lbs.  of  cement  per  cubio  yard  of 
river-sand,  quite  pure,  and  aepazated  of 
aU  earthy  matter. 


This  extra  will  not  be  allowed  except  In 
cases  where  a  formal  order  of  the  engi- 
neer involves  a  modification  of  the  quan- 
tities of  cement  specified  In  the  articles 
above ;  it  will  not  oe,  in  any  case,  allowed 
to  the  masonry  already  included  in  the 
extras  indicated  in  the  articles  allowing 
for  extras,  it  being  understood  that  these 
extras  take  account  of  the  inraeaae  in  the 
cement  necessary. 

The  contractor  will  have  to  provide  center 
ings  for  arches  of  all  dimensions  required. 
The  drawings  of  such  centering  will  be 
approved  of  by  the  engineer,  who  will 
decide  the  number  of  forms  to  be  adrat- 
ed:  the  responsibility  of  the  contractor 
will  not  in  any  way  be  diminished  by  this 
decision. 

All  materials  employed  in  the  centering 
will  remain  the  property  of  the  con- 
tractor. Openings  of  not  more  than  3.S8' 
span  wUl  not  bo  cousidered  as  arches. 


The  contractor  was  required  to  take  out,  to  clean,  to  place 
in  d^pdt,  and  to  remove,  under  the  instruction  of  the  engi- 
neer, to  places  indicated  by  him,  the  rock  and  stone  ezca- 
vated.  It  was  also  required  that  he  should  remove  the 
stones  which  were  to  be  used  in  the  construction  of  the 
aquarium  to  a  distance  of  about  200  yards,  while  the  exca- 
vations were  in  progress,  and  afterward  to  replace  them  at 
the  proper  points.  Hamming  down  and  watering  banks  was 
only  allowed  under  special  permission  fh>m  the  engineer, 
and  in  such  cases  the  watering  was  required  to  be  done  at 


pisciculture:    commissioner  FERGUSON.  455 

the  same  time  as  the  ramming.    Under  these  conditions  the      ^»^'c^- 
following  prices  were  established  for  the  dififerent  kinds  of  ^j^^  Trocad6ro  °^ 
work: 

"The  price  per  cubic  yard  of  excavation  of  all  kinds,  including  dig- 
giugy  loading,  transporting,  unloading,  leveling  up,  and  aU  other  hand- 
labor  which  is  indicated  as  coming  under  any  allowed  extra  charge,  38 
cents.  Extra  for  excavating  per  cubic  yard  of  rock  by  blasting,  30  Price*  for  th«? 
cents.  Extra  per  cubic  yard  of  stone  quarried  from  the  excavations,  buMinjJ!*^ 
including  loading,  cleaning,  and  removing  to  the  places  indicated  in 
the  vicinity  of  the  Trocad6ro,  30  cents.  Extra  per  icubic  yard  of  blocks 
of  rock  excavated,  and  being  larger  than  one  quarter  of  a  yard  cube, 
including  deposit  in  d6p6t  at  the  places  indicated  within  a  radius  of 
200  yards,  $1.20  ;  the  size  of  each  block  was  estimated  after  by  meas- 
uring three  rectangular  dimensions.  Price  per  cubic  yard  of  earth 
measured  in  excavation,  9  cents." 

Forty-six  different  species  and  varieties  of  fish  were  con-    4g  species  and 
tained  in  the  tanks  of  the  Trocad^ro,  quite  a  number  ofin  the  tanks, 
specimens  of  a  kind  being  exhibited  in  the  same  tank.    M. 
Carbonnier,  who  administered  the  aquarium  during  the  Ex- 
position, says  in  his  report : 

^^  One  can  hardly  imagine,  without  having  experienced  it,  the  many  nifficnltiosduo 
conditions  which  it  is  necessary  to  realize  in  order  to  secure  the  exist- *°  *?®  different 
ence  of  such  a  number  of  ditierent  species,  each  requiring  a  separate  the  fish, 
dwelling  place,  nourishment,  temperature,  and  water.  Some  require 
granitic  and  some  a  calcareous  water,  while  others  demand  muddy  or 
gravelly  soils  at  bottom ;  some,  again,  exist  naturally  in  deep  water, 
while  others  live  only  at  the  surface.  The  salmon  family  live  in  water 
1>elow  the  temperature  of  15°  centigrade,  while  the  carp  family  require 
from  25^  to  28^.  The  difficulties  experienced  in  regard  to  t-emperatare 
were  also  encountered  in  the  matter  of  nourishment,  some  fish  feeding 
entirely  on  living  prey,  some  on  dead  animal  matter,  while  others  con- 
sumed onl}'  vegetable.  Hero  the  difficulties  were  less,  because  we 
knew  the  needs  of  each  race ;  but  for  what  concerned  the  various  con- 
ditions of  the  places  appropriated  to  each  our  knowledge  and  resources 
were  very  limited.  The  water  of  the  Vanne  varying  from  12°  to  15°, 
but  always  possessing  the  same  constituents,  a  hydraulic  bellows  and 
24  spigots  were  my  only  means  of  action." 

Among  other  interesting  exhibitions  in  this  aquarium,      Hatching  the 
that  of  the  hatching  of  35,000  eggs  of  the  California  salmon  fSraia  sahnon. 
( Salmo  quitinat)  was  by  no  means  the  least  attractive.    On  the 
25th  of  October  the  Society  WAcclimatation  turned  over  to 
the  Minister  of  Public  Works  35,000  eggs  of  this  fish,  which 
had  been  shipped  to  the  society  by  Prof.  Spencer  F.  Baird, 
United  States  Commissioner  of  Fish  and  Fisheries.    These 
eggs  were  transferred  by  the  minister  to  M.  Carbonnier,  by 
whom  they  were  placed  in  the  hatching  apparatus  under 
the  covered  gallery  of  the  aquarium,  and  in  six  weeks  26,000    Saccess. 
youug  fish  were  hatched.    This  result  afforded  matter  for 
congratulation,  as  evidencing    both    the  successful  c£Gi*e 
which  the  eggs  received  while  in  the  hands  of  M.  Carbon- 
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v^^cE- nier  and    the  efficiency  of  tbe  means  employed  by  the 

th  T«>cad6ro  **'^^^^^   States  Commission  in  packing  and  transporting 
Egwof  thecal,  them.    When  it  is  remembered  that  the  eggs  were  taken 
ifomfa  salmon,    (artificially)  from  fish  caught  on  the  McCIoud  Biver,  Cali- 
Hatching.       foruia,  and  thence  transported  across  the  American  conti- 
nent by  rail,  and  across  the  Atlantic  Ocean  by  steamship, 
the  loss  of  only  10,000  eggs  was  a  great  triumph  for  Amer- 
ican fish  culture.    The  young  fish  were  distributed  as  fol- 
lows: 

Diatribntion.     To  tho  Sartlie 5,000 

TothoVicQne 5,000 

TotheYonne 5,000 

TotheAdoiir 5,000 

To  the  Gave  de  Pau 5,000 

The  remaining  1,000  were  placed  in  Tank  No.  18  of  the 
aquarium. 

The  safe  deposit  of  these  fish  in  the  above-named  streams 
was  a  matter  of  great  rejoicing  to  the  French. 

Of  the  tanks  above  described,  the  seven  to  the  right 

on  entering  from  tho  southern  stairway,  being  the  deepest 

and  containing  the  coldest  water,  were  devoted  to  the  fish 

of  the  salmon  family. 

Detail  of  the     The  following  extract  is  taken  from  the  report  of  M.  Car- 

wious  timiw.  ^  bonnier,  already  referred  to,  and  as  his  experiences  in  the 

management  of  this  beautiful  aquarium  developed  some  im- 
portant facts,  his  observations  are  reproduced  at  considera- 
ble length : 

"  Tank  Xo,  1. 

Tank  No.  1.  ''The  first  tank  is  the  largest  in  tho  establishment,  its  capacity  being 

about  130  cubic  meters ;  it  is  the  first  to  receive  the  water,  and  has 

been  reserved  for  the  salmon  and  large  trout.     We  placed  there 

Salmon  and  se'^^i'^l  salmon  from  the  Rhine^  Salmo  salaVf  but  without  success.     It 

troat.  is  true  that  this  fish^  the  greatest  traveler  of  our  rivers,  cannot  bear 

seclusion ;  its  scales  adhere  but  slightly  and  fall  at  the  least  shock* 
after  which  the  creature  becomes  covered  with  moss  and  pustales, 
which  soon  pervade  its  whole  body  and  occasions  death  in  a  few  days. 
In  the  evening  and  at  night  these  fish  spring  more  than  a  meter  out  of 
water.  The  longest  time  1  hat  I  could  succeed  in  keeping  this  fish  aUve 
was  two  weeks. 

*'The  salmon  of  iho  Danube,  Salmo  huchoy  is  more  robust  and  more 
tame ;  its  scales  are  smaller,  and  it  habituates  itself  more  readily  to  a 
sedentary  life.  We  received  two  of  them  from  Basle  at  the  beginning 
of  tho  £x])osition,  which  withstood  aU  the  first  cement.  They  weighed 
each  from  6  to  8  kilos ;  live  always  together,  never  quitting  each  other 
unless  it  be  to  seize  upon  some  living  prey,  ablet  or  gudgeon,  passing 
within  reach. 

*' Contrary  to  all  our  salmon,  which  spawn  in  winter,  tho  salmon  of 
the  Danube  multiplies  in  the  month  of  May ;  its  eggs  are  hatched  in 
fifteen  days. 
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"In  the  same  Tank  No.  1  are  25  large  lake  treat,  Salmo  lemanu$f 
remarkable  for  their  activity  and  the  skill  with  which  they  seize  upon 
the  little  fish  given  them  for  food. 

' 'Advancing  to  the  right  we  find  a  second  tank,  with  a  large  front, 
5  meters  of  water,  and  dimly  lighted.  The  carbonate  of  lime  detached 
from  the  materials  of  construction  whitened  the  water  for  nearly  three 
months,  so  that  I  was  not  able  to  utilize  it  with  success  till  towards  the 
second  period  of  the  Exposition.  A  few  lavaret,  Coregonus  lavareiuSy  ac- 
climated by  Mr.  Vincent  in  a  lake  called  Settons,  belonging  to  the  state, 
were  introduced  into  this  tank,  and  have  succeeded  tolerably  well. 
The  fcras  inhabit  the  large  and  but  slightly  calcareous  lakes  of  Switzer- 
land. In  spite  of  the  lime  held  in  solution  by  the  waters  of  the  Vanne, 
eight  subjects  have  become  very  well  acclimated  in  the  aquarium  of 
Trocad^ro,  and  seem  preparing  for  an  approaching  reproduction. 

''In  spite  of  the  numerous  attempts  made  during  the  lost  few  years 

to  introduce  this  fish  into  French  waters,  the  result  has  always  been 

negative. 

"Tank No,  3. 

"Tank  No.  3  is  at  the  back  of  No.  2,  but,  less  extensive  and  lighter, 
affords  bettor  disposition  for  lodging  salmonids.  The  water  is  5  me- 
ters deep ;  vegetation  was  soon  established  here,  and  I  have  often 
relied  upon  it  to  restore  and  cure  fish  exhausted  by  a  long  journey.  It 
has  been  inhabited  for  some  months  by  from  25  to  28  Bavarian  chars, 
Salmo  ealvelinuSy  a  most  beautifully  colored  fish,  the  back  dark,  the  belly 
safi&on-yellow,  the  fins  bordered  with  a  white  stripe  of  fine  effect. 

"For  delicacy  of  flesh  the  char  is  something  between  a  salmon  and 
a  trout.  We  find  it  in  France  in  Lake  Bourget  and  in  Lake  Paladru, 
department  of  Isi^rc.  M.  Ricot  has  succeeded  in  acclimating  it  in  Lake 
Pavin,  in  Auvergne. 

"The  char  which  wo  have  in  Tank  No.  3,  here,  during  the  past  few 
months  presented  a  rotundity  of  abdomen,  which  announces  the  ap- 
proach of  laying.  This  fish  spawns  in  January  of  each  year ;  I  hope  to 
be  able  to  multiply  it. 

''Tank  No.  4. 
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Tank  Na  8. 


BavarUn  chars. 


Tank  No.  4. 


"Tank  No.  4  follows  No.  3 ;  the  front  is  large  and  well  exposed.    I 
first  placed  there  about  20  red-eyes,  LeudtcuaerythrophthalmuSf  a  variety 
of  gardens,  with  red  fins,  a  very  pretty  fish,  but  scarcely  eatable.    The 
red-eye  lives  in  muddy  ponds  of  stagnant  water,  a  condition  which  Ica^T  *^** 
was  not  able  to  procure  for  it  in  the  aquarium  of  Trocad^ro. 

"In  placing  it  in  Tank  No.  4  I  had  rather  in  view  to  show  one  of  our 
most  prettily  colored  fish,  but  as  by  their  diminutive  size  they  did  not 
sufficiently  fill  so  large  a  tank,  I  added  25  carj)  of  different  kinds,  some 
albinoes,  and  some  with  largo  mirror-like  scales,  anomalies  which  are 
perpetuated  through  several  generations,  but  which  always  finally 
disappear. 

"The  fish  of  No.  4  are  herbivorous.  Every  other  day  I  had  cooked 
com  thrown  to  them  for  food.  Farinaceous  matter  has  the  inconven- 
ience of  whitening  the  water  and  tarnishing  its  transparency,  but  at  the 
same  time  it  makes  it  more  greasy  and  better  adapted  to  this  species. 
We  did  not  lose  a  single  one  of  these  fish  during  all  the  time  of  the 
Exposition. 
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''The  piincipal  front  of  this  transyeisal  tank  is  npon  a  passage  cov- 
ered with  water  uniting  the  two  large  galleries ;  there  is  a  smalls 
front,  1  meter  long,  behind  Nos.  2  and  4.  Here  the  fish  can  roam 
through  a  body  of  water  about  12  meters  in  extent;  hence,  I  selected 
it  for  the  chub,  or  Leuciscua  cephalua,  which  is  a  great  traveler.  Among 
our  white  fish  the  chub  is  one  of  the  best  for  eating ;  as  it  lives  almost 
entirely  upon  the  surface  of  the  water,  it  does  not  contract  that  taste 
of  mud  which  characterizes  fish  which  live  at  the  bottom.  This  tank 
contains  some  hundred  of  them,  which  have  thriven  quite  well  during 
all  the  time  of  the  Exposition. 


Tank  No.  G. 


**Tank  No.e. 


''  No.  6  is  formed  by  that  transparent  ceiling  under  which  spectatoia 
circulate  in  compact  masses  on  Sundays  and  fftte  days.    The  glass  form- 
ing the  roof  was  covered  with  a  very  small  bed  of  water,  0^.50  maxi- 
Small  fish  for  mimi.    In  this  I  placed  the  reserve  of  small  fish,  victims  intended  to  be 
nh?«tm8  K>%lre'  gi^en  as  food  to  the  carnivorous  species. 

''On  account  of  the  very  slight  inclination  of  this  glass,  freqnent 
cleaning  was  required ;  twice  a  week  the  deposit  which  formed  theire 
had  to  be  removed,  a  very  laborious  operation,  which  decided  me  to 
devote  this  tank  to  fish  of  no  special  interest. 


Tank  No.  7. 


Salfnofario. 


"  Tank  No.  7. 

"  By  its  situation  and  extent  Tank  No.  7  is  most  fortunately  plaoed. 
On  the  north  it  bounds  the  series  of  tanks  of  the  centxal  portion,  and 
faces  the  two  doors  of  entrance  which  are  to  be  found  on  that  side.  It 
is  open  to  the  public  on  all  sides.  Its  capacity  is  not  less  than  100,000 
liters.  By  its  position,  and  on  account  of  its  inhabitants,  this  is  the 
veritable  post  of  honor  of  the  whole  aquarium.  In  this  Tank  No.  7  I 
have  placed  the  trout,  Salmofario,  which  were  sent  to  us  frt>m  Bavaria 
and  Switzerland,  a  greatly  esteemed  fish,  to  which  I  have  devoted  all 
my  attention.  If  the  possibility  of  raising  trout  in  stabulation,  that  is, 
within  limited  space,  had  never  before  been  demonstrated,  I  believe 
that  now  the  teat  has  actually  been  made. 

"  From  the  10th  of  June  to  the  15th  of  July  I  collected  in  this  tank 
228  trout.  They  doubled  their  size  in  a  few  mouths ;  only  five  died  dur- 
ing all  the  time  of  the  Exposition ;  two  of  them  sickened  and  three  were 
choked  in  attempting  to  swallow  too  large  prey.  These  trout  have 
always  been  the  great  attraction  of  the  aquarium. 

"  By  attention  to  the  distribution  of  food  I  have  succeeded  in  acoos- 
tomiug  them  to  content  themselves  with  dead  fish  and  to  come  after  it 
even  out  of  the  wat-er.  Every  time  that  the  man  in  charge  throws  to 
them  a  handful  of  bleaks  they  spring  to  the  surface  to  seize  them,  and 
seen  from  the  exterior  look  like  a  bunch  of  rockets  shooting  into  the  air. 

"These  trout  are  doing  very  well.  On  the  25th  of  November,  in  a 
first  experiment  of  artificial  fecundation  practiced  upon  some  which 
had  attained  maturity,  I  obtained  a  laying  of  about  50,000  eggs,  an 
operation  which,  renewed  some  days  later  npon  other  subjects,  will  give 
us  something  like  100,000  young  fish  of  this  valuable  race  with  which 
to  people  our  streams. 
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"  Tank  No,  8.  vraxcz. 

"Leaving  No.  7  and  going  towards  the  northern  angle,  Tank  No.  8  is  ,-^1}??^^  ^^ 
seen  at  the  head  of  the  gallery.  This  numbering  of  the  tanks  has  been 
made  in  the  direction  of  the  flowing  of  the  water  as  it  comes  away  from 
the  center.  The  water  loses  something  of  its  chilliness  and  becomes  Tank  No.  8. 
warmer  by  contact  with  the  atmosphere ;  the  conditions  of  each  tank, 
as  a  dwelling  place,  were  therefore  modified,  and  I  took  care  to  distrib- 
ute my  fish  according  to  their  habits  and  wants,  placing  nearer  the 
center  those  which  required  colder  water,  and  farther  along  those  for 
whom  a  higher  temperature  was  necessary. 

''This  Tank  No.  8  contains  several  thousand  gudgeons,  or  Gobiofluvi-    OadgeonB. 
atili8f  a  fish  of  which  Parisians  are  so  fond,  and  which,  by  its  fecundity, 
seems  to  brave  the  thousands  of  fishermen  who  pursue  it. 

"  Tank  iVb.  9.  Tank  Na  9. 

**The  following  tank,  No.  9,  receives  very  little  light.  I  have,  there- 
fore, selected  it  for  a  most  common  fish,  the  ide,  or  Idua  melanotua,  ide. 
without  great  alimentary  interest.  The  gardon  likes  green  and  greasy 
waters,  and  is,  therefore,  one  of  those  who  best  endure  stabulation. 
At  first  the  lime  corroded  all  their  iins ;  afterwards,  transported  from 
the  Seine  into  the  cold  water  of  our  tanks,  they  let  themselves  die  of 

hunger. 

"  Tank  No.  10.  Tank  No.  10. 

''This  tank  presents  a  beautiful  front;  rooks  happily  disposed  inside 
attract  the  eye ;  branches  of  aquatic  plants,  Elodea  canaden8%8j  rooted  in 
the  sand  at  the  bottom,  cover  its  suri'ace. 

"This  tank  contains  about  20  barbot,  or  Lota  vulgaris,  a  fish  of  the  Bnrbot.  or  eel- 
Rhine  which  is  much  esteemed,  but  which  seems  to  be  disappearing  P^^^ 
more  and  more  from  the  course  of  our  streams.  The  rafts  of  floating 
wood  which  formerly  came  down  the  Seine  brought  to  Paris  many 
lottes,  who  made  use  of  them  as  a  sort  of  vehicle,  and  found  in  the  bark 
a  sort  of  food  which  approximated  their  own  manner  of  life.  But  dur- 
ing the  past  three  or  four  years  this  system  of  transporting  wood  seems 
to  have  been  abandoned,  and  the  burbot  has  almost  disappeared  from 
our  regions. 

"Among  the  burbot  in  the  aquarium  of  Trocad^ro  some  weigh  more 
than  2  or  3  lbs. ;  their  oviaries  are  now  largely  developed,  and  all  an- 
nounces the  approach  of  laying. 

"  Tank  No.  11.  Tank  No.  11. 

"This  tank  seemed  naturally  intended  to  receive  crabs ;  and  we  have  Crabs  of  the 
several  times  introduced  the  variety  known  as  the  red-clawed,  or  crabs 
of  the  Mouse.  In  spite  of  the  abundant  food  with  which  I  supplied 
them,  I  never  could  keep  them  alive  more  than  eight  days.  The  place, 
however,  appears  very  suitable,  and  I  cannot  account  for  this  phenom- 
enon. I  have  since  bought  others  and  distributed  them  with  no  better 
success ;  they  soon  died.  I  should  have  been  very  glad  to  utilize  the 
voracity  of  these  crustaces  to  clear  the  tanks  of  the  small  dead  fish  left 
upon  the  sand  at  the  bottom.  In  the  aquarium  of  1867  these  crustaces 
lived  very  well,  and  several  even  shed  their  coats  under  the  normal 
conditions. 
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FKAKCE.  *t  Tank  No.  12. 

''This  tank  is  inhabited  by  150  good-sized  eels,  weighing  from  750  to 
1,500  grams.  In  the  eyes  of  visitors  these  fish  have  a  great  defect, 
which  is  that,  flying  the  light  of  day,  they  are  always  seeking  a  shelter 
in  which  to  hide  themselves  from  the  gaze  of  aU ;  hidden  in  the  sand  at 
the  bottom,  or  behind  some  stones,  they  allow  nothing  to  appear  bat  a 
pointed  head,  watching  for  some  prey  which  may  be  easily  seized. 
With  a  view  to  excite  them,  I  have  often  had  small  white  fish  thrown 
in  to  them,  but  the  eels  have  always  disdained  them.  Gudgeons  alone 
ai*e  their  favorite  food.  It  is  by  throwing  some  hnndreds  of  these  into 
the  tank,  after  some  days  of  fast,  that  I  have  succeeded  in  stimulating 
their  appetite  and  making  them  quit  their  shelter.  Nothing  is  more 
curious  than  to  watch  an  eel  in  pursuit  of  a  gudgeon ;  first  suspended 
in  the  water,  then  bent  like  an  arc,  then  flying  out  like  a  spring  and 
falling  upon  the  ^ictim.  The  public  has  always  taken  a  great  interest 
in  this  absolutely  new  spectacle,  collecting  in  such  numbers  before  this 
tank  that  there  was  no  passing  by.  It  is  also  remarkable  that  the  gud- 
geon, whose  habit  it  is  to  dwell  at  the  bottom  of  the  water,  always 
keeps  to  the  surface  of  the  tank  to  avoid  the  threatened  danger,  the 
instinct  of  self-preservation  and  the  consciousness  of  danger  thus  over- 
coming natural  instincts. 

**Tank  No,  13. 

"  This  tank  was  first  intended  to  receive  batrachians  and  amphibians, 
but  the  frogs,  which  were  first  put  there,  not  finding  tlie  cold  water  to 
their  taste,  emigrated  en  masse^  and  took  refuge  among  the  cresses  of 
the  upper  stream  of  Trocad^ro,  where  they  found  the  sun  insects,  and 
the  comparatively  warm  waters  of  the  Seine,  which  feeds  that  stream. 

''Gratings  were  placed  upon  No.  13  to  shut  in  the  batrachians,  but 
the  season  of  fishing  for  them  had  passed ;  we  were  obliged,  therefore, 
to  introduce  some  salamanders,  which  are  vagabonds  by  nature,  and 
always  find  means  of  escape.  These  are  almost  land  animals,  and  fre- 
quent the  water  only  at  the  time  of  their  loves. 

"Later,  I  collected  in  this  tank  about  a  thousand  beautiful  bleaks, 

or  Alhvmus  lucidus,  with  silvery  scales,  and  always  in  motion.    A  few 

days  after  these  fish  began  to  lay,  and  the  tank  became  peopled  by 

thousands  of  young,  which,  however,  got  away  through  the  gratings 

for  the  overfiow ;  the  greater  number  were  devoured  by  their  congen- 

iters,  a  ferocity  which  puts  a  check  to  the  too  great  fecundity  of  this 

species  of  fish. 

"Tawfc  No,  14. 

"This  well-arranged  tank  was  intended  to  lodge  the  lampreys  of 
Dordogne,  or  Petromyzon  marinut,  Mr.  Gauckler,  chief  engineer  of  the 
Vosges,  sent  to  Bergerac  one  of  his  agents,  Mr.  Bienner,  who,  with  the 
assistance  of  a  fisherman  of  Dordogne  named  Tamiset,  after  a  thon- 
Lampreys.  sand  tribulations,  succeeded  in  getting  to  the  aquarium  of  Trocad^ro 
58  large  lampreys  and  225  ammocetes,  or  larvie  of  lampreys. 

"The^e  fish,  so  much  esteemed  by  the  Romans,  and  upon  which  Lu- 
cullns  fattened,  could  not  easily  accommodate  themselves  to  the  not 
very  nourishing  waters  of  the  Vanne.  After  the  first  week  the  small 
ones  had  emigrated,  in  all  senses  of  the  word,  and  about  half  the  large 
ones  had  perished.  I  was  able,  however,  to  preserve  the  survivors,  which 
were  objects  of  great  curiosity  to  the  visitors  of  the  aquarium.  To- 
day, December  15, 1  have  still  eight,  but  they  are  condemned  to  die 
within  a  few  months. 
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^'The  mode  of  life  of  these  creatures  is  most  singular.    When  they        frakcr. 
have  undergone  their  complete  metamorphosis  they  leave  the  sea  and    j^qoi^riom     of 
go  up  rivers  to  lay.    When  the  act  of  reproduction  is  accomplished  the  Trocad6ro. 
thoy  die^  leaving  to  their  descendants  the  care  of  providing  for  the 
creation  of  a  new  generation. 

'^Tank  Xo,  15.  Tank  No.  15. 

^^This  compartment,  the  darkest  in  the  aquarium,  is  obscured  by 
water  falling  like  a  cascade  into  the  first  vestibule.  Tank  No.  15  is 
approached  under  a  rocky  archway. 

^*  Little  seen,  and  receiving  but  a  diffused  light,  I  devoted  it  to  the 
barbel  or  Barhus  vulgariSy  which  could  not  be  kept  in  any  other  Barbel, 
part  of  the  aquarium.  I  prolonged  their  existence  somewhat,  but 
never  could  succeed  in  making  them  live  long  in  the  aquarium  of 
Trocad^ro  on  account  of  the  nature  of  the  water  used  in  the  establish- 
ment. 

''The  barbels  caught  in  the  Seine,  where  the  water  stands  from 
2iiP  to  25^  centigrade,  and  transported  to  our  tanks,  where  the  tempera- 
ture is  only  from  12°  to  15°,  experience  under  the  influence  of  the 
cold  an  abdominal  contraction,  and  are  able  to  take  no  nourishment. 
They  live  upon  their  own  fat,  but  after  some  days  even  this  provision 
is  exhausted  and  death  is  prompt  and  certain  for  all. 

**Tank  No.  16.  Tank  No.  16. 

"This  tank  forms  a  right  angle  with  the  preceding  one,  and  has  a 
line  exposure.    A  very  active  vegetation  was  produced  here  from  the 
beginning,  and  I  have  always  used  it  as  an  infirmary  for  the  sick ;    Inflrmary    for 
when  I  have  a  scaled  carp  or  a  scabby  bream  I  put  it  in  No.  16,  and  in 
a  few  days  it  is  completely  cured. 

''There  were  also  some  chevannes  in  this  tank,  but  considering  the 
use  I  made  of  this  compartment  as  a  hospital,  I  thought  it  best  to 
place  no  inscription  upon  it. 

,      ''Tank  Xo.  17.  Tank  No.  17. 

"This  tank,  the  last  of  the  left-hand  gallery  when  entered  by  the 
southern  stairway,  receives  the  overflow  of  all  the  compartments  of 
this  gallery ;  the  water,  therefore,  is  best  adapted  to  goldfish,  which 
seek  a  warm  temperature.  I  at  first  intended  it  to  receive  the  common 
bream  or  Abramis  hrama,  a  large  number  of  which  could  easily  have 
moved  about  in  it.  I  do  not  know  by  what  inspiration  our  purveyor 
of  fish  imagined  that  ho  should  not  find  bream  at  Paris,  and  sent  us  Bream, 
about  GO  of  them  from  Switzerland,  which,  reaching  the  aquarium  all 
scaled,  and  their  fins  fringed,  immediately  took  the  moss,  and  all  per- 
ished in  three  days'  time,  attacked  by  the  fungus  8aprol€4jnia  ferox ; 
so  we  were  obliged  to  replace  them  by  bream  caught  in  the  Seine. 

"The  tank  was  soon  filled,  and,  as  these  fish  had  been  taken  at  the 
spawning  places,  I  had  the  satisfaction  of  seeing  them  reproduce  them- 
selves the  week  after  their  arrival.  Contrary  to  the  usual  belief,  the 
br^mo  does  not  deposit  its  eggs  upon  vegetables,  and  does  not  rub  itself 
upon  solid  bodies  to  produce  laying.  Like  many  other  sea-fish  which 
deposit  their  eggs  in  large  nimibers,  the  male  and  female  keep  oil  the 
surface  of  the  water  at  spawning  time,  moving  and  rubbing  themselves 
one  against  the  other.  They  then  proceed  to  the  emission  and  fecunda- 
tion of  eggs,  which  burst  out  in  all  directions  and  are  disseminated  on 
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FRAHCB.        all  sides.    The  spawning  lasted  in  this  way  three  days,  the  26th,  27th, 
AqnariQin     of  ^^^^  ^^^  ^^  June,  during  which  time  hundreds  of  thousands  of  eggs 
the  Trocadfiro.     y^ere  emitted.    I  ha^  not  time  to  collect  them,  as  the  labor  of  organi- 
zation absorbed  eyery  instant.    Let  us  hope  that  these  observations 
resumed  at  a  more  propitious  moment  may  lead  to  unexpected  and  per- 
haps very  useful  discoveries. 

Tank  No.  18.  "JawJb  No.  18. 

''Tank  No.  18  begins  at  the  extremity  of  the  first  gallery,  where  the 
water  flows  out  ftom  the  trout  compartment,  that  is  to  say,  on  the  right 
of  Tank  No.  7 ;  it  forms  the  head  of  a  line  running  from  north  to  south. 
Kaaes.  **  1^  ^^^^  tank  are  about  40  nases,  or  Chandrottoma  noBiut.    This  fish, 

which  is  of  very  bad  quality,  was  formerly  rare  in  the  Seine,  but  has 
taken  up  its  abode  there  since  the  junction  of  the  Northern  Canal  with 
Holland.  Its  maximum  weight  is  1  kilogram ;  it  feeds  upon  moss  and 
conferva),  of  which  its  flesh  always  tastes. 

Tank  No.  19.  **  Tank  No,  19. 

''If  there  be  any  tank  who^e  history  is  interesting  to  know,  it  is  No. 
19.  Its  exposure  is  full  south ;  it  receives  the  overflow  of  the  preceding 
tank,  which  has  already  been  subjected  to  contact  with  the  light. 

"  In  No.  19  vegetation  is  luxuriant,  and  so  soon  as  the  solar  rays  pen- 
etrate its  liquid  body  millioos  of  little  gaseous  bubbles,  sent  out  by 
the  mosses,  rise  to  the  surface  of  the  water.  This  gas,  produced  by  the 
respiration  of  the  plant,  is  oxygen  in  its  original  state,  separating  like 
an  almost  imperceptible  fog.  Here  is  the  hygienic  center  jHir  excellence. 
Experiments  in     ''The  studies  which  I  have  had  occasion  to  make  during  the  past 

gaialng      exotic  ^^^  years  upon  the  reproduction  and  raising  of  different  exotic  fish 

have  convinced  me  that  these  species  cannot  thrive  and  reproduce  them- 
selves except  in  water  first  submitted  to  a  strong  light,  that  is  to  say, 
to  the  8un*8  rays ;  and  that  in  a  shady  place,  x>enetrated  by  but  a  dif- 
fused light,  they  dwindle  away  and  perish  visibly.  Tank  No.  19  gave 
me  the  opportunity  of  reproducing  the  same  phenomena,  as  well  as  of 
verifying  their  action. 
Cat-fish  ot  the     "  We  had  previously  received  at  the  aquarium  six  cat-fish  of  the  Dan- 

^"*  ube,  or  Silurus  glanis,  some  of  large  size,  whose  maximum  weight  was 

27  kilos.  Knowing  that  these  fish  fiy  the  light  of  day,  we  placed  them 
in  the  center,  that  is,  the  least  lighted,  tanks.  A  white  moss  formed 
upon  their  bodies  in  a  short  time,  and  we  regretted  to  see  them  x>Qriah 
the  same  week  of  their  arrival.  The  same  phenomena  had  been  pro- 
duced at  the  Exposition  of  1867,  and  the  same  in  the  aquarium  of  the 
Vienna  Exposition  ;  the  fish  always  died  of  the  same  malady. 

Cat-fish  of  Basle.  "On  the  23d  of  July  there  came  to  us,  from  Basle,  34  cat-fish,  one 
of  which  weighed  31  kilos.  What  should  we  do  with  them  f  We  knew 
by  experience  that  if  we  placed  them  where  the  others  had  been  they 
would  bo  condemned  to  a  prompt  and  certain  death. 

"  In  a  conservatory  near  the  aquarium  of  Trocad^ro,  where  I  kept 
my  own  special  exposition,  I  had  collected  in  my  aquaria  24  species 
of  exotic  fish,  and  some  Silurus  glanU  of  small  dimensions.  All  these 
fish,  subsisting  also  upon  the  waters  of  the  Vanne,  had  appeared  to  sof- 
fer  at  first,  and  I  was  only  able  to  keep  them  alive  by  raising  the  awn- 
ings which  covered  the  roof.  In  spite  of  the  diversity  of  habits  and 
customs  among  all  these  creatures,  from  the  day  when  I  subjected  the 
water  upon  which  they  lived  to  the  action  of  the  sun's  light  their 
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health  remained  "perfect  and  I  had  no  death  to  record.    The  experience        fbakcb. 
was  conclusive,  and  I  did  not  therefore  hesitate  to  put  the  34  new  si-    Aquarium     of 
lures  which  had  just  arrived  in  No.  19,  which  was  in  the  same  condi-  the  Trocad6ro. 
tion  with  regard  to  light  as  the  aquaria  of  my  conservatory.     I  had 
not  to  wait  long  for  the  result  which  I  expected.    Some  of  them  which    The  ailnres  in 
had  been  injured  in  the  journey  to  Paris  were  restored  in  three  or  four    ®   fi  ^  ^an  • 
days,  and  got  rid  of  the  muscosities  which  covered  them  on  their  ar- 
rival ;  the  upper  jaw  of  the  large  one  of  31  kilos,  which  had.been  pen- 
etrated by  the  fish-hook,  was  beginning  to  heal,  and  since  then  I  have 
not  lost  one. 

''  How  had  the  action  of  light  brought  about  such  a  result?    Wish-    Tho  Icmsou: 
ing  for  an  explanation,  I  communicated  my  observations  to  my  friend 
Professor  G6rardin,  who  had  made  a  study  of  the  different  proportions 
of  oxygen  contained  in  different  waters,  and  we  undertook  to  measure 
the  proportions  contained  in  the  waters  of  Trocad^ro. 

**  The  water  of  the  Vanne  in  the  aquaria  of  my  conservatory  con-  oxygenatiou     of 
tained  when  it  entered  there  5.2  centimeters  of  oxygen  for  every  liter 
of  water ;  after  remaining  one  hour  in  the  aquarium,  under  the  influence 
of  the  sun's  rays,  the  proportion  of  oxygen  rose  to  8.8  centimeters  jfer 
liter. 

'*  The  waters  of  the  Vanne  in  the  large  aquarium,  taken  from  the 
entrance  pipe,  contained  also  5.2  centimeters  of  oxygen  per  litre ;  in  the 
lower  tanks,  submitted  to  the  action  of  the  hydraulic  bellows,  the  pro- 
portion of  oxygen  rose  to  5.4 ;  and  in  No.  19  and  the  following  tanks 
the  oxygen  contained  in  one  liter  of  water  rose  to  nearly  9  centime- 
ters. 

**  From  these  experiments,  renewed  several  times  at  intervals  of  some  intnMhiced     iii«v 
weeks,  it  results  that  oxygen  mechanically  introduce<l  into  water  ig  ^^"■'^icaliy. 
little,  almost  not  at  all,  soluble ;  whereas  oxygen  in  its  native  state, 
that  is  to  say,  produced  by  the  respiration  of  aquatic  vegetables,  is 
much  more  soluble,  almost  in  double  proportion.    Does  this  mean  to 
say  that  the  hydraulic  bellows  has  no  effect  at  all  ui)on  the  life  of  ani- 
mals ill  the  aquarium  T    On  the  contrary,  every  time  that  we  put  it  in 
action  we  saw  the  fish  go  up  near  the  air-jet  and  absorb  a  jiortion  of 
the  ascending  bubbles.    Moreover,  it  is  well  known  that  to  transport 
some  fish  alive  successfully  it  is  necessary  to  shake  the  receptacle  from 
time  to  time;  the  water  is  also  aired  by  the  motion  of  the  railway. 
But  when  this  water  goes  back  into  a  state  of  repose  the  air-bubbles 
escape  int.o  the  atmosphere,  and  the  proijortion  of  oxygen  is  not  aug- 
mented. 

**  Tho  very  important  natural  law  which  results  from  these  observa-  an«l  by  the  respi. 
tious  may  be  expressed  as  follows :  Oxygen  in  its  native  state,  result-  tables.  ^     ^^^^ 
ing  from  the  respiration  of  vegetables,  and  esx>ecially  from  microscopic 
alga*,  is  very  soluble  in  wat^r.    Atmospheric  air  introduced  mechan- 
ically into  water  is  not  dissolved  there,  or,  if  so.  in  very  small  quanti- 
ties. 

"  To-day,  December  15,  our  silures  are  doing  very  well.  They  live 
upon  gudgeons,  which  ore  given  to  them  alive.  To  make  them  live, 
it  has  sufficed  to  put  them  into  water  already  subjected  to  the  action  of 
light,  and  therefore  much  oxygenized. 

"  Tank  No,  20.  Tank  No.  20. 

**  No.  20  receives  the  overflow  of  the  preceding  tank,  and  is  inhabited    Pike,  ruff,  and 
by  rapacious  fish,  pike,  or  Esox  2ttdu«,  perches,  Perca  flMtiatilis  and  mff,  P®"^**- 
Acerina  vulgaris.    During  the  heat  of  summer  it  was  difiBcnlt  for  us  to 
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FitAxcK.        collect  a  sufficient  number  of  these  fish  to  fill  tliis  tank,  which  is  very 
of  wide.     During  fine  weather  these  fish  in  the  river  hide  themselves 
among  the  grass  and  are  very  diffident,  so  that  the  nets  of  the  fiisher- 
men  hardly  reach  them ;  later,  towards  the  month  of  October,  when 
vegetation  no  longer  exists,  they  may  be  caught  almost  anywhere. 


Amiarium 
the  Trocod^ro. 


Tank  No.  21. 


Breams  and 
i^dgeons. 


Tank  No.  22. 


"  Tank  No.  21. 

''This  tank  is  peopled  by  about  a  hundred  white  breams,  Ahramis 
bliccay  called  '^bordelidres,"  because  they  frequent  by  preference  the  bor- 
ders of  streams.  The  scales  of  these  fish  are  large,  and  their  fins  edged 
with  red.  This  fish  produces  very  good  effect  in  an  aquarium ;  they 
form  bauds  and  are  always  in  motion. 

''Some  gudgeons  which  escaped  from  a  neighboring  tank  took  np 
their  abode  among  these  breams,  and,  as  the  exposure  is  good  and  the 
water  very  well  oxygenated,  they  reproduced  themselves  in  abundance. 

"Towib  No.QQ, 


Idea,  minnows,     "This  tank  contains  three  kinds  of  fish :  First,  about  50  golden  ides, 
and  stickl&liacks 

'  or  Idu8  melanotuSj  a  sort  of  roach,  whose  body  is  almost  as  red  as  the 

gold-fish  of  China,  the  belly  being  of  a  much  paler  tint.    The  golden 

ides  appear  to  bo  found  in  the  neighborhood  of  the  Lake  of  Constance, 

in  Switzerland.    Second,  500  minnows,  Phoxinus  Iceda  and,  finally,  a 

thousand  sticklebacks,  were  put  into  this  tank,  which  is  very  large, 

to  give  it  a  little  animation.    These  latter  species  have  reproduced 

themselves  abundantly,  but,  on  account  of  the  great  light,  the  glass 

became  green  every  two  or  three  days,  and  it  was  necessary  to  draw 

off  the  water  quite  often  in  order  to  clean  it,  a  circumstance  of  which 

the  young  took  advantage  to  escape  through  the  pipes.    A  sufficient 

number,  however,  still  remain,  which  may  be  known  by  their  small  size. 


Tank  No.  23. 


Tenches. 


Tank  No.  24. 


Carp. 


*'Tank  No,  23, 

"  This  tank  follows  the  preceding  one,  and  we  have  always  appro- 
priated it  to  tenches.  Receiving  the  water  which  has  passed  through 
all  the  tanks  of  the  southern  portion,  the  mean  temperature  is  17°  to 
18°  centigrade,  not  to  be  found  in  any  other  part  of  the  establishment. 
Still,  this  was  not  high  enough  for  this  kind  of  fish,  which  requires 
water  at  '24°. 

"The  result  has  been  that  the  tenches  have  always  refused  the  nour- 
ishment offered  them,  which  consisted  of  bread  and  of  cakes  made  of 
crushed  hempseed. 

"The  tench  is  a  fish  which  lives  at  the  bottom  of  the  water  and  is 
always  working  in  the  mud.  Contrary  to  their  nature,  we  saw  them 
during  the  whole  time  of  the  Exposition  keep  to  the  surface  of  the 
water  instead  of  occupying  the  bottom  of  the  tank.  This  was  because 
the  t^emperature  of  the  water  was  warmer  on  the  surface  than  below ; 
rather  than  go  to  the  bottom,  which  was  only  14°  or  15°,  the  fish  kept 
on  the  top,  where  there  was  more  heat,  and  died  of  hunger. 

"  Tank  No,  24. 

"This  is  the  last  tank,  and  consequently  it  receives  all  the  water 
discharged  by  the  right  gallery.  It  is  occupied  by  about  50  carp, 
Cyprinus  carpio^  of  large  size.  These  fish,  the  first  introduced  into  the 
aquarium,  had  to  undergo  all  the  consequences  of  a  new  constmctioii; 
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however,  they  bore  it  very  well,  and  three  or  foiir  only  perished  during        paAxcE. 
the  six  months  of  the  Exposition.  Agaariimi     of 

"Frequently  visitors  seeing  such  white-looking  fish  thought  they ^**® ^"**^*'^' 
were  sick,  but  it  was  not  so.    The  carp  has  large  scales,  arranged  like 
the -tiles  of  a  roof,  and  forming  at  the  extremity  a  sort  of  border, 
which  prevents  any  sediment  from  sliding  fteely  over  their  surface.     Tonk  Wo.  24. 
In  touching  this  fish  the  hand  feels  this  roughness.    The  water  of  the 
Vanne  contains  in  solution  a  relatively  large  proportion  of  carbonate    C*n*- 
of  lime ;  moreover,  the  fish  in  the  other  tanks,  in  seeking  for  food,  nat- 
urally disturbed  the  water,  and  this  sediment  settling  upon  the  scales 
of  the  carp  gave  it  that  unpleasant  apx>earance.    I  had  them  washed 
with  a  sponge  every  week,  after  which,  adorned  with  their  native 
colors,  they  appeared  like  different  creatures." 

The  carp;  and  tJiepiJce  in  European  carp  culture.  Carp culture. 

As  one  variety  of  the  fish  just  referred  to  (the  carp  in 
Tank  Ifo.  24)  has  been  imported  into  the  United  States  by 
the  Commissioner  of  Fisheries,  and  now  occupies  an  im- 
portant place  before  the  country,  it  will  be  well  to  repeat 
here  a  curious  fact,  related  by  M.  Carbonnier,  concerning 
the  use  of  another  food-fish — the  pike — as  practiced  in 
European  carp  culture.    When,  in  consequence  of  favoring    uee  of  pike  in 

cArp  ponu4. 

conditions,  the  carp-ponds  became  filled  with  white  fish, 
roach,  and  other  small  fish  which  multiply  very  rapidly, 
great  injury  is  done  to  the  carp  and  tench.  The  smaller 
and  comparatively  worthless  fish  absorb  to  a  great  extent 
the  food  which  would  otherwise  be  devoured  by  the  carp, 
and  prey  upon  the  eggs  deposited  by  the  latter  fish.  It 
then  becomes  a  matter  of  importance  to  the  cultivator  to 
clear  the  ponds  as  quickly  as  possible  of  the  intruders,  as 
they  would  otherwise,  slowly-  but  surely,  take  the  place  of 
the  more  valuable  fish.  In  order,  therefore,  to  accomplish 
the  desired  end,  young  pike  are  often  introduced  into  the 
pojids  under  certain  restrictions,  which  will  now  be  noted. 
The  pike  possesses  a  most  voracious  apijetite,  and  develop-  Natureandhau. 
ing  rapidly,  in  consequence,  wiicrever  it  finds  an  abundance 
of  food,  soon  matures  and  begins  to  repiXMluce  its  kind  in 
overwhelming  numbers.  It  is  necessary  on  this  account  to 
be  able  to  distinguish  the  sexes  with  facility  and  certainty, 
since,  if  they  should  be  indiscriminately  placed  in  the  carp- 
ponds,  after  fii*st  destroying  the  small  fishes  which  consti- 
tute their  legitimate  prey,  they  would  quickly  develop  and 
multiply  to  an  e^ent  which  would  enable  them  to  extermi- 
nate also  the  fish  which  they  were  intended  to  protect,  and 
which  were  the  special  objects  of  the  cultivator's  care.  IncreMo^prevSuuili 
order  to  prevent  such  increase  and  consequent  ravages  ouSJ^e^ScM  in^di*!:- 
the  part  of  the  pike  it  is  necessary,  therefore,  to  place  the  *"'*°*  '^°^' 
sepanited  sexes  in  x>ond8  which  afford  no  means  of  com- 
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FRANCK^  iDunication ;  while,  to  determine  the  sexes  with  certamty, 
to  iusure  their  separation,  it  is  only  requisite  to  remember 

and"Sio  *^uio"^f  ^  ^^^  ^'^^  ^^  reference  to  their  relative  rates  of  growth. 

Im.ikR!^^  ^"  *^**^  ^^^  France  the  i)ike  spawn  in  February,  and  for  this  purpose 
repair  to  the  waters  of  small  canals  and  shallow  ditches,  the 
temperature  of  which  ranges  from  10°  to  12^  centigrade. 
The  young  fish  are  hatched  in  from  12  to  15  days,  and  grow 
very  rapidly  when  they  begin  to  feed,  as  they  soon  do,  most 
voraciously,  upon  insects,  larvsB,  and,  in  fact,  almost  any 
floating  or  moving  edible  object.  When  thus  feeding  they 
lie  near  the  surface  of  the  water,  and  in  localities  where  other 
food  is  not  sufficiently  abundant  thev  readilv  devour  each 
To  distingaish  other.    About  a  mouth  after  the  young  i)ike  are  hatched  a 

tn€l  8CX69  01  pilCC*  ^^ 

very  marked  diiierence  may  be  observed  in  the  sizes  of  in- 
dividuals of  the  same  age.  This  disproportion  in  growth  is 
attributable  to  the  fiu^t  that  the  females  develop  much  more 
rapidly  and  attain  a  much  larger  size  than  the  males.  The 
number  of  males,  too,  is  now  greatly  diminished,  in  conse- 
quence of  many  of  them  falling  a  i)rey  to  the  larger  and 
stronger  females  of  the  same  brood.  This  conduct,  however, 
does  not  aftect  the  numbers  of  the  succeeding  generation, 
since  a  single  male  is  capable  of  fertilizing  the  eggs  of  a 
number  of  females.  xVt  the  age  of  six  months  the  latter 
frequently  attain  a  length  of  al>out  11",  while  the  males  ai-c 
not  yet  over  5  J''.  By  selecting  the  smaller  flsh  from  broods 
of  the  same  age,  therefore,  one  is  certain  to  obtain  males 
only,  while  by  taking  the  larger  ones  females  alone  will  be 
as  certainly  secured. 

The  relative  rates  of  growth  already  remarked  is  con- 
tinued up  to  five  or  six  years  of  age,  when  the  females  often 
weigh  from  20  to  25  lbs.,  while  the  males  will  not  weigh 
more  than  half  as  much.  Another  curious  and  related  fact 
mentioned  by  M.  Oorbonnier,  in  reference  to  the  pike,  is 
that  the  females  often  spawn  when  but  a  year  old,  while  the 
Rapid  growth  malcs  do  uot  bccomc  adult  until  the  second  year.    So  rapid 

of  tho  pike,  ami  •^  ' 

its  short  life.       fg  tliB  growtli  of  this  fish  that  they  often  attain  a  length 

of  from  3'  to  4'  in  as  many  years,  individuals  being  often 
found  in  cari)-ponds  to  weigh  from  15  to  20  lbs.  They 
are  comparatively  short-lived,  however,  and  rarely  pass  the 
age  of  four  years  when  confined  in  ponds.  As  an  illustra- 
tion of  this  fact,  it  ma}'  be  observed  that  the  cultivators  sel- 
dom find  a  second  time  the  large  pike  which  have  been  re- 
turned to  ponds  that  have  been  drawn  oflf;  it  is  customarj' 
with  the  breeders  of  pike,  therefore,  to  clear  their  ponds 
once  a  year,  and  to  utilize  all  the  large  fish  for  purposes  of 
food  on  such  occasions.    The  brevity  of  tjie  life  of  tho  pike 
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is,  iudeed,  an  important  condition  of  its  use  in  carp-ponds. F^Ascn. 


Thouffb  a  most  voracious  and  prolific  fish,  its  numbers  can    carp   cuituw, 

and  use  of  pike  in 

be  easily  and  accurately  restricted  if  one  sex  only  is  placed  curp  pond*, 
in  a  given  pond,  while  its  brief  lease  of  life  renders  its  utter 
extermination  a  matter  of  certain  and  easy  accomplishment 
whenever  desirable,  as  in  the  case  of  ponds  which  cannot 
be  readily  drawn. 

Two  remarks  may  be  added  in  this  general  connection. 
The  first  is  that  the  carp,  for  whose  protection  the  pike  are 
placed  in  the  ponds,  is  very  long-lived  ^  and  the  second  is  that 
as  the  anatomy  of  the  pike  is  such  that  it  cannot  turn  readily 
under  any  circumstances,  and  as  it  chases  its  prey  entirely  by 
sight,  dashing  forward  in  straight  lines  of  from  15'  to  20'  in 
length  in  the  pursuit,  it  would  never  prove  efficient  in  muddy 
ponds.  Although  the  pike  is  much  used  for  food,  bringing 
about  18  cents  per  lb.  in  the  markets  of  Paris,  it  should 
never  be  cultivated  for  this  purpose,  since,  as  asserted  by 
M.  Carbonnier,  in  order  to  attain  a  weight  of  22  lbs.  an  of^^g''^''' 
individual  of  this  species  must  have  devoured  220  lbs.  of 
other  fish,  the  food  of  200  persons  for  one  day !  At  the  rate  of 
18  cents  per  lb.,  again,  a  pike  of  the  above-mentioned  weight 
would  bring  about  $4;  but  as  in  its  lifetime  it  has  de- 
voured at  least  $20  worth  of  fish-flesh,  it  cannot  be  said  to 
be  a  very  profitable  article  of  production. 

The  tench.  The  tench. 

Having  thus  considered  the  use  to  which  the  pike  may  be 
properly  devoted  by  the  fish  cultnrist,  we  may  now  turn  to 
another  fish,  quite  a  number  of  which  were  exhibited  from 
time  to  time  in  the  aquaria;  and  which  have  also  been  im- 
ported into  America  by  the  United  States  Commissioner 
of  Fisheries,  viz,  the  common  tench  {Tinea  vulgaris)  of  Eu- 
rope. This  fish  is  familiarly  known  in  France  as  the  "  fish- 
doctor,"  an  appellation  said  to  have  been  derived  from  the 
fact  that  the  tench  are  often  placed  in  tubs  with  o  her  fish 
which  manifest  signs  of  sickness,  whereupon  the  tench, 
occupying  the  bottom  of  the  tank,  force  the  sick  fish  from 
their  state  of  inactivity,  and  compel  them  to  circulate  freely 
through  the  water,  an  exercise  which  of  itself  often  proves 
beneficial.  Healing  properties  are  also  attributed  to  the 
mucus  which  flows  freely  from  the  skin  of  this  variety  of 
fish. 

Oxygenation  of  water  in  aquaria.  wSef  S°A*i^Sf 

The  history  of  Tank  No.  19,  as  given  in  the  extract  from 
the  report  of  M.  Carbonnier  on  pages  462-3,  is  well  worthy  of 
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^^^cK-      special  attcntiou,  since  the  comparative  amoants  of  oxygen 

Oxygenation  of  obtained  bj  absorption  from  air  artificially  forced  into  the 

wa,  r    wiuaria.  ^^^^  ^^  ^j^^  ^^^  hand,  Or  from  aquatic  vegetation  on  the 

other,  is  a  matter  of  much  interest  and  conseqaence  as  bear- 
ing upon  the  system  of  aquarium  construction.  The  effi- 
cient superintendent  gives  a  history  of  the  methods  em- 
ployed by  him  to  overcome  the  difficulties  arising  from  the 
fact  that  the  water  which  supplied  the  tanks  was  derived 
from  near  the  source  of  the  river  Yanne,  and  had  not,the  re- 
fore,  been  subject  to  sufficient  aeration  and  exposure  to  the 
sun  before  being  used  for  his  purposes.  As  they  may  afford 
an  important  hint  to  our  fish  culturists,  and  may  suggest 
better  methods  than  that  of  "piping"  the  water  directly 
from  springs  to  the  hatching  houses,  the  remarks  of  this 
careful  observer  are  reproduced  at  some  length : 

Experiments  <*  The  water  of  the  Vaune,  taken  almost  from  its  source,  contains  con- 
of  the  Seine  and  sequently  little  air  and  no  organic  germs ;  hence,  althoogh  very  usefal 
of  tUo  Vanne.      f^^  ^ij^  cleansing  and  pnrification  of  the  basins,  it  was  not  suitable  to 

favor  the  rapid  development  of  a  prompt  cr3rptogamous  vegetation  upon 
the  sides  of  the  tanks.  I  substituted,  therefore,  the  water  of  the  Seine, 
the  color  of  which  was  at  that  time  green  on  account  of  the  abundance 
of  microscopic  germs,  t  porules  of  algSD,  confervas,  and,  in  fact,  all  those 
vegetable  aquatics — ^for  the  most  part  microscopic — the  presence  of 
which  is  requisite  for  the  continuous  oxygenation  of  water  intended  to 
receive  fish.  In  truth,  upon  water  as  well  as  upon  air  has  been  imposed 
that  great  law  of  nature  which  counterbalances  and  equalizes  the  ani- 
mal and  the  vegetable  kingdoms,  making  one  the  indispensable  auxil- 
iary of  the  other. 

''Fish,  as  well  as  auimals  on  laud,  absorb  oxygen  by  respiration,  and 
give  out  carbonic  acid,  the  quautity  of  which,  always  increasing  in  the 
place  which  they  inhabit,  would  not  fall  to  produce  asphyxia  if  the 
aquatic  vegetable  were  not  present  to  produce  a  chemically  inverse 
effect.  Under  the  influence  of  solar  radiation  the  green  immerged  par- 
ticles absorb  carbonic  acid,  decompose  it,  assimilate  the  carbon,  and 
exhale  the  oxygen,  which  appears  upon  their  surface  in  innumerable 
small  bubbles,  supplying  the  fish  with  the  respiratory  element,  renewed 
and  endowed  with  a  vital  action  so  much  the  more  efficacious  because 
just  brought  to  life,  and  possessing  a  solubility  much  greater  than  that 
of  oxygen  drawn  from  the  atmosphere. 

''Perhaps  there  is  even  a  formation  of  bioxide  of  hydrogen,  which 
would  explain  this  co-efficient  of  solubility  so  much  greater  than  that 
admitted  by  chemists.  However  that  may  be,  for  me  the  fact  is  now 
incontestible  that  to  establish  in  an  aquarium  a  hygienic  medium  suit- 
able for  the  life  of  aquatic  animals  an  abundant  vegetation  must  there 
be  developed,  which  should  frequently  undergo  the  action  of  solar 
radiation.  When  the  tanks  were  filled  with  this  green  and  disturbed 
water  I  stopped  the  flow,  that  by  stagnation  the  germs  might  become 
fixed  upon  the  rocks.  Towards  the  10th  of  Juno  this  result  was  ob- 
tained ;  all  the  sides  of  the  tanks  were  tapestried  with  green  moss.  I 
then  drew  out  the  water  of  the  Seine  and  let  in  the  limpid  stream  of 
the  Vanne,  which  from  this  day  changed  the  entire  aspect  of  the  aqua- 
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rinm,  to  the  great  satisfaction  of  the  public,  who,  not  understanding  the        fbancb. 
previous  disturbance,  and  being  able  to  see  nothing,  had  spared  me 
neither  criticisms  nor  discouraging  observations.'' 

The  fish-markets  of  Paris.  pf^^**™*'^^***** 

The  whole  story  of  the  exhibit  of  food-fish  as  contained 
in  the  Exposition  has  now  been  told,  but  as  a  very  large 
and  interesting  display  of  the  same  kind  may  be  seen  every 
morning  in  the  Paris  markets,  I  may  be  pardoned  if  I  add 
a  brief  account  of  the  results  of  inquiries  and  observations 
which  I  was  led  to  prosecute  in  that  quarter. 

As  the  living  fish  invariably  command  better  prices  in  aiivl*hi  taSSlf  to 
all  parts  of  Europe  than  those  which  die  before  they  can  be^"^™"^*^^* 
brought  to  market,  fresh-water  fish  are  usually  brought  to 
the  principal  markets,  particularly  that  of  Paris,  in  tanks 
specially  designed  for  the  purpose  of  keeping  them  alive, 
and  are  sold  at  auction  to  the  highest  bidder  by  a  factor 
regularly  appointed  and  licensed  by  the  government  for 
this  purpose.    When  purchased  by  the  retail  dealers,  the^j^p^^^J'^^^'fl^g 
fish  arc  carefully  transferred  to  marble  tanks,  with  which  d«aie"- 
each  stall  is  provided,  and  in  these  they  remain  exposed 
for  sale  during  the  day,  or  until  sold.    Should  any  remain 
on  hand,  however,  at  the  close  of  market  hours,  they  are 
transferred  again  to  larger  basins,  also  provided  by  the.  Tanks  in  tbo 

.        ,       ,  «     ,  ,        ,  .^«  basement  of  the 

government,  m  the  basement  of  the  market-house.  These  market-house, 
basins,  as  well  as  the  smaller  ones  in  which  the  fish  are  ex- 
posed for  sale,  are  supplied  with  a  constant  stream  of  run-  SunpUed  with 
ning  water.  The  factor  above  referred  to  controls  all 
matters  connected  with  the  sales ;  keeps  a  record  of  the 
quantities  sold,  i)rices  brought,  etc.;  collects  all  custom- 
house dues  and  sales  commissions ;  and  is  required  by  law 
to  make  periodical  reports  to  the  government,  to  which  he 
is  required  to  give  heavy  bonds  for  the  faithful  performance 
of  his  duties. 

Salt-water  fish,  which  are  invariably  brought  to  market  ^f^^jJ^fJennd 
dead  and  packed  in  ice  and  moss,  are  sold  under  corre-  mo^. 
sponding  restrictions  and  regulations;  and  although  the 
fisherman  is  entirely  free  to  dispose  of  his  fish  to  any  mer- 
chant who  may  wish  fiO  purchase  them,  the  sale  must  be 
made  through  the  government  factor,  at  a  somewhat  in- 
creased expense  to  the  fisherman,  and,  in  the  end,  to  the 
consumer.  There  are  many  varieties  of  fresh-water  fish 
which  are  too  delicate  to  admit  of  their  being  kept  alive  for 
any  length  of  time  for  the  purposes^of  transportation  and 
sale ;  these  are  sold  dead,  and  under  the  same  limitations 
as  the  salt-water  fish. 
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TOAiicE. The  principal  varieties  to  be  found  alive  in  the  market 

are  the  CyprinidcB  and  eels,  besides  large  numbers  of  craw- 
fish, crabs,  and  lobsters. 

ornamcntaiflsb.  b. — Fish  alivCj  foT  omament 

A  tast^'  building,  very  similar  to  an  ordinary  greenhouse, 
M-Carboimicr.  the  i)rivate  exhibit  of  M.  Carbonnier,  contained  fishes  bred 
by  him  to  supply  the  public  with  ornamental  varieties  for 
aquaria. 

In  response  to  an  expression  of  surprise  that  this  exhibit 
consisted  entirely  of  the  ornamental  kinds,  M.  Carbonnier 
made  known  the  singular  fact  that  although  fish  culture 
originated  in  France  with  the  prime  object  of  thoroughly 
restocking  her  depleted  waters  with  fish  suitable  for  pur- 
mento?  fi8*h  Sot^  poscs  of  food,  yet  that  much  less  attention  is  paid  to  the 
Eie*vMietie(?^^^^^^"^  ^^  cdiblc  than  of  ornamental  varieties;  and  so  de- 
cided is  the  preference  in  favor  of  the  latter  that  he  now 
devotes  his  energies  entirely  to  their  cultivation. 

The  French,  he  added,  are  better  patrons  of  the  beauti- 
ful than  of  the  useful. 

The  interesting  exhibit  at  M.  Carbonnier's  private  aqua- 
rium comprised  the  following  objects: 

CoUectlonofex-     QouiiAMi  of  India,  produced  in  Paris,  OBphromenua  goramy. 

Catfish  of  North  America,  Amiunis  oatuSf  first  brood  iu  Paris. 

Rock-bass  from  Canada,  AniblopUtea  rupcstrie. 

MuMMiCHOO  of  North  America,  Fundulus  maJalUf  fourth  generation 
produced  in  Paris. 

Transparent-fisu  of  Bengal,  Amlmsais. 

Macropodus  of  Cochin  China,  Macropodm  viridi-awratMj  eighth  gen- 
eration produced  in  Paris. 

KiN-YU  of  Japan. 

Catfish  of  the  Danube,  Silurus  giants, 

Proteus,  Grotto  of  Carmile,  Austria. 

Ombrk  of  Turkey,  Umbra  Crameri. 

Climbino  fish  of  the  Ganges,  Anabas  soandtfnM. 

Callicuthys  of  Brazil. 

Doras  of  Bueuos  Ayres. 

Loach,  Cobitia  fossiliaf  from  the  norih  of  Europe. 

Telescope-fish,  Cijprinus  macrophihalmus,  ftrom  China  and  Japan, 
third  generation  obtained  in  Paris. 

Some  other  and  minor  exhibits  by  other  individuals  con- 
sisted entirely  of  the  common  goldfish,  and  do  not  require 
more  particular  mention. 

CkwiHoni  The  gourami. 

Specimens  of  the  gourami  iu  M.  Carbonnier's  collection 
were  hatched  in  Paris,  and  were  the  eighth  generation  firom 
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FRAN'CE. 


Profesaor  Gill. 


a  colony  imported  from  India.  Although  it  is  much  es- 
teemed in  the  East  as  a  food-fish,  and  is  reported  by  those 
who  have  eaten  it  to  be  of  most  exquisite  fljivor,  those  con-  Exotic  t!»ii. 
tained  in  this  collection  could  not  be  considered  otherwise 
than  as  purely  ornamental.  In  its  native  waters  the  goih  Gourami. 
rajni  frequently  attains  a  length  of  2',  but  those  bred  in 
the  small  aquaria  did  not  exceed  4''  or  5". 

In  a  very  interesting  article  i)ublished  in  the  second  vol- 
ume of  the  report  of  the  United  States  Fish  Commissioner  for 
the  years  1872  and  1873,  Professor  Gill  cites  an  instance  of 
this  fish  having  attained  a  length  of  5'  or  6',  and  a  weight 
of  somewhat  over  110  lbs.  The  same  author  states  that 
the  fry  are  about  half  au  inch  in  length  when  hatched,  and 
about  4"  at  the  end  of  the  first  year,  but  that  after  that 
period  the  increase  in  size  is  very  gradual.  The  time  of 
rei)roduction  is  generally  about  the  third  year.  Their 
growth,  though  exceedingly  slow,  as  stated,  must  be  con- 
tinued for  a  corresponding  length  of  time,  and  the  speci- 
mens mentioned  by  Professor  Gill  had  i)robably  reached 
au  advanC/Cd  age,  while  those  bred  in  the  comparatively 
cold  waters  of  the  latitude  of  Paris  were,  doubtless,  under- 
sized. The  Prince  of  Wales'  collection  coutainetl  a  very  fine 
specimen  which  measured  about  2(y'  in  length  by  12"  in 
depth. 

As  this  fish  will  soon  be  imported  by  the  United  States 
Fish  Commissioner,  to  supply  the  long-felt  need  of  a  vege- 
table-eating fish  for  our  more  southern  waters.  Professor 
GilPs  article  contained  in  the  above-mentioned  report  will 
no  doubt  be  perused  with  interest 


The  viacropodus. 


Macropodus. 


The  most  interesting  tanks  in  this  collection  were  those 
devoted  to  the  macropod. 

As  the  breeding  season  occurred  during  the  period  of  the  Peculiar  uabitn. 
Exposition,  the  curious  habits  of  this  fish  were  fully  illus- 
trated by  the  couples  there  exhibited.  These  were  of  the 
eighth  generation  from  an  importation  received  by  M.  Car- 
bonnier  on  the  8th  of  July,  1872.  The  dorsal  and  anal  fins 
are  very  long,  and  tinted  with  the  most  brilliant  colors.  Bniiiant colore. 
The  scales,  representing  in  themselves  all  the  colors  of  the 
rainbow,  display  vertical  bands  in  yellow,  red,  and  blue, 
intersected  by  stripes  of  changing  color  running  from  the 
head  to  the  tail.  Its  vivid  coloring,  graceful,  gently 
rounded  form,  and  peculiarly  shaped  tail,  which  is  long, 
forked,  and  wide-spread  like  that  of  a  strutting  peacock, 
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.^l^l^l' have  secured  for  it  the  name  of  the  "paradise  fiRh,*^  and 

Exotic  fiHh.     in  respect  of  beauty  of  appearance  it  is  indeed  among^  fish 

M.acropoti.       what  the  bird  of  paradise  is  among  the  feathered  tribes. 

i5eaatifai<5oior8.  Beauty  of  fonu  and  color,  however,  does  not  constitute  its 

sole  attraction,  since  nothing  could  be  more  pleasing  or 

entertaining  than  to  observe  the  movements  as  well  of  the 

parent  fish  as  of  their  diminutive  progeny. 

Peculiar  habits     When  approachiug  the  spawning  season  the  edges  of  the 

Bpawning.      ^^^  ^^  ^^^  male  assume  a  bluish  and  the  entire  ventral 

fin  a  safiron-yellow  hue.  The  males  now  strut  about  with 
great  vivacity,  like  peacocks  or  turkey  gobblers,  or  make 
occasional  sudden  leaps,  which  display  their  brilliant  colors 
with  fine  effect,  to  attract  the  attention  of  the  females,  and 
when  this  object  is  accomplished  begin  to  dispute  with 
each  other  for  their  x^ossessiou.  The  intelligent  culturist 
invariably  separates  the  fish  at  this  period,  placing  two 
males  with  one  female  in  each  tank.  The  female  is  thus 
incited  to  greater  activity,  while  the  males  enter  upon  de- 
termined contests,  the  victor  in  which  is  always  allowed  to 
remain  with  the  female,  as  it  is  thought  that  a  more  vig- 
orous and  in  every  respect  superior  progeny  results  from  a 
selection  thus  determined. 
Duties  of  tho  The  male  fish  performs  more  than  the  ordinary  duties  of 
Sp  oaho  yo^ng.  a  father,  since  ho  takes  upon  himself  an  unusual  and  very 

important  part  in  the  rearing  of  tho  young.  When  tho 
female  is  about  to  deposit  her  eggs  he  places  himself  against 
the  glass  of  the  aquarium,  and  absorbing  atmospheric  air 
at  the  surface  of  the  water,  expels  it  again  in  the  shape  of 
innumerable  bubbles,  which  coalesce  to  form  a  frothy  ceil- 
ing that  floats  upon  the  water,  where  it  remains  intact.  Tho 
substance  of  the  froth  so  produced  is  probably  a  fatty  mucus 
secreted  in  the  mouth  of  the  male. 
TiM>  frothy  uo»t.  The  frothy  nest  having  been  fully  prepared,  the  male 
dilates  his  fins  and  bends  himself  into  the  form  of  a  bow, 
when  the  female  approaches  and,  assuming  a  vertical  posi- 
tion, with  her  head  near  the  surface  of  the  water,  by  a 
peculiar  oscillating  motion  places  her  body  within  the  semi- 
circle formed  by  that  of  her  companion.  The  latter,  by 
bending  and  contracting  his  long  fins,  which  play  gently 
upon  her  sides,  now  causes  her  to  slowly  revolve ;  all  of 
which  movements  are  very  graceful  and  quite  conspicuous 
on  account  of  the  brilliant  coloring  of  the  fishes. 

The  pair  while  in  this  position  allow  themselves  to  fall 
through  the  water  from  the  surface  to  a  depth  of  6''  or  8", 
and  this  movement  is  repeated  every  10  or  16  minutes. 
Daring  the  intervals  the  male  continues  his  work  upon 
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the  ceiling  of  froth,  which,  at  the  time  they  commence  to  r^^cm. 
spawn,  occupies  a  space  of  about  15  square  inches,  and  is  Exotic  flnh. 
about  one-third  of  an  inch  in  thickness.  Almost  all  of  the 
eggs  are  fecundated,  since  the  juxtaposition  of  the  male  and  Mncropod. 
female  causes  the  spermatozoa  and  eggs  to  come  into  con- 
tact very  readily,  quickly,  and  certainly.  As  soon  as  they  spawning. 
are  laid,  the  male  takes  them  in  his  mouth  and  places  them 
in  the  nest  of  froth,  and  when  the  spawning  is  completed 
drives  the  female  from  the  neighborhood  of  the  nest  to  a  Careof  theneat 
distant  spot,  where  she  remains  exhausted  and  motionless,  ^  ®  ®' 
while  he  assumes  the  entire  care  of  the  eggs.  Whenever  a 
break  occurs  in  the  nest  and  any  of  the  eggs  escape,  the 
male  immediately  seizes  them  in  his  mouth  and  replaces 
them,  repairing  the  nest  by  fresh  bubbles  of  foam,  and 
working  very  dexterously  with  his  head  in  filling  up  the 
breaches.  The  eggs  are  transparent  on  one  side,  and  in 
water  of  the  temperature  of  20^  to  22<^  centigrade  hatch  in 
about  sixty- five  hours.  A  like  additional  period  is  required 
for  the  absorption  of  the  umbilical  sack.  During  all  this 
time  the  male  is  constant  and  lavish  in  the  care  which  he 
bestows  upon  the  eggs  and  young  fish,  the  latter  being  fre- 
quently taken  into  the  mouth  of  the  parent  fish  and  then 
rolled  about,  for  a  purpose  which,  perhaps,  is  not  fully 
understood.  It  has  been  observed,  however,  that  this 
peculiar  treatment  is  very  essential  to  the  welfare  of  the 
young  fish,  since  those  which  were  removed  to  tanks  to 
which  the  male  fish  had  no  access  soon  sickened  and  died, 
in  consequence,  apparently,  of  a  sediment  of  dust  collect- 
ing upon  their  gills,  whereas  there  was  but  very  slight 
mortality  among  those  which  were  left  to  the  fostering  care 
of  the  parent  and  subjected  to  the  treatment  mentioned. 

The  male  pursues  the  young  fish  which  escape  from  the       caro  of  the 
nest,  takes  them  into  his  mouth,  and  carries  them  back  to^**^* 
the  protecting  cover.    When  they  escax>e  in  considerable 
numbers  he  catches  and  transports  in  this  manner  as  many 
as  ten  or  a  dozen  at  one  time. 

When  the  fish  have  attained  a  considerable  growth,  how- 
ever, and  begin  to  annoy  the  watchful  parent  by  their  fre- 
quent escapes,  he  learns  that  they  are  able  to  take  care  of 
themselves  and  ceases  xo  capture  them.  It  is  a  peculiarity 
of  this  fish  that  spawning  is  repeated  quite  frequently  after 
intervals  of  seven  or  eight  days. 

Food  for  young  fish  in  aquaria.  Pood  tor  yonng 

fish  in  aqnaria. 

The  healthful  appeaxance  of  all  the  fish  exhibited  was  a 
matter  of  general  surprise,  and  was  due,  doubtless,  to  the 


474  UNIVERSAL   EXPOSITION   AT   PARIS,  ltf78. 

^^^c-      care  with  which  they  were  fed  and  to  the  x)ecaliar  food  used. 

Food  for  yoong  The  exceeding  difficulty  of  reai-ing  the  minute  young  of  the 

in  aquaria,    ^^^^^.^p^^  ^j^^  kindred  spccies  e^rly  presented  itself  to  M. 

M.catrboimicr.  Carbounier,  and  led  him  to  produce  larval  food  in  large 
lArvRi  foo<i.  quantities  by  artificial  means.  When  we  take  into  consid- 
eration the  fact  that  the  young  fish  are  not  more  than  oue- 
fifth  of  an  inch  in  length  when  the  sack  is  absorbed  and  they 
first  require  to  be  fed,  the  difficulties  to  be  encountered  in 
their  artificial  propagation  become  very  apparent.  Having 
first  ascertained  what  was  their  proper  food,  he  found  it 
necessary  to  separate  the  difierent  broods,  as  it  was  observed 
that  the  larger  fry  greedily  devoured  each  succeeding  gen- 
eration. The  exceeding  fertility  of  this  fish,  indeed,  is 
doubtless  a  means  specially  provided  for  the  sustenance  of 
the  earlier  broods.  It  having  been  observed  that  the  or- 
ganic substances  which  settled  at  the  bottom  of  the  tanks 
and  commenced  to  decay  soon  gave  rise  to  various  infusoria, 
which,  swimming  to  the  surface,  were  there  eagerly  devoured 
by  the  young  fish,  attention  was  speedily  directed  to  the 
artificial  production  of  this  new  kind  of  food. 
FermentaUon     M.  Carbounicr  attributes  the  success  presently  attained 

of  a  pastti  to  pro- 

duce  iDfiMoria.    in  this  dii^cctiou  to  the  valuable  advice  given  by  Prof.  Paul 

Gervais,  following  which  he  fermented  a  decoction  of  hay, 
lettuce,  paste,  and  animal  matter,  with  the  desired  results. 
A  still  larger  measure  of  success  was  obtained,  however, 
from  the  fermentation  of  roots  and  stems  of  aquatic  plants, 
which  had  been  first  cut  into  very  small  pieces.  From  this 
Animaicnise  matter  hc  produccd  four  or  five  millions  of  animalculse, 

from  the  fermen-      i.,  .  a.     i    a-  ^i.i»  a.   ^   f  i_ 

tatioD  of  chopped  which  werc  ucxt  Separated  irom  the  fermented  liquor  by 
"***  *'  means  of  filters  that  allowed  the  fluid  to  pass  through,  but 

retained  the  animalculsB  upon  their  surfaces.  The  latter 
were  next  assorted  by  means  of  three  graduated  sieves,  in 
order  to  their  i)roper  distribution  among  the  young  fry  of 
the  difierent  broods. 

The  problem  as  to  what  constitutes  the  proper  food  of  fish 
artificially  raised  in  small  tanks  is  a  most  important  one, 
and  one  that  presents  many  serious  difficulties  to  the  con- 
Selection  of  sideratlou  of  the  fish  culturist.  It  is  no  doubt  true,  indeed, 
f<^  for  certain  ^^,^^  ^^^^  couspicuous  failures  of  many  fish-cultural  estab- 
lishments in  America  is.  attributable  to  the  improper  nature 
or  quality  of  the  food  given  to  the  fish  in  the  early  stAges 
of  their  existence,  and  a  study  of  the  methods  employed  by 
M.  Carbonnier  becomes,  on  that  account,  a  matter  of  conse- 
quence to  all  who  are  interested  in  the  subject. 

The  outer  leaves  of  the  lettuce  are  particularly  recom- 
mended as  an  element  for  the  x>roduction  of  the  monads, 


pisciculture:    commissioner   FERGUSON.  475 

which  are  probably  the  first  Datura!  food  of  young  fishes.       francs. 
The  problem  as  to  the  transportation  of  shad  across  the 
Atlantic,  which  has  been  several  times  unsuccessfully  at-  ^^  ^^H^^ 
tempted,  may  yet  be  solved  by  the  use  of  these  methods ; 
and  the  rearing  of  whitefish  and  other  varieties  which  has 
bafiled  the  endeavors  of  our  fish  culturists  heretofore  may 
also  be  accomplished  by  following  the  example  of  the  French. 
When  the  most  critical  period,  i.e.,  that  immediately  suc- 
ceeding the  absorption  of  the  umbilical  sack,  has  passed,  it  is 
generally  necessary  to  provide  suitable  food  for  the  young 
fish.    In  American  establishments  finely  chopped  meat  and    American  and 
liver  constitute  almost  the  sole  dependence  for  this  purpose,   ^^^  practice*. 
but  it  was  observed  at  the  Exposition  that  the  larvae  pro- 
curable in  such  abundanc>e  from  stagnant  pools  in  the  im- 
mediate neighborhood  of  Paris  were  exclusively  supplied  to 
the  young  fish  at  this  stage.    It  was  further  remarkable 
that  this  plan  of  feeding  young  fish  upon  such  larval  food 
was  also  followed  by  the  English,  Mr.  Frank  Buckland  ^eth^*"  ^"^^^^ 
using  it  almost  entirely  for  the  fish  reared  under  his  direc-  j^  ,^"^^  ^"<^^ 
tion  in  and  about  London. 
Quite  a  thriving  trade  is  driven  in  both  London  and  Paris ,    Collection  of 

^  ^  larval  food  on  tho 

by  those  who  devote  their  time  to  the  collection  and  sale  of  i*a°it»  *>f  twai 

nvers. 

this  particular  food.  The  mud-banks  exposed  by  each  re- 
ceding tide  in  the  Thames  abound  in  such  creatures,  which 
are  industriously  gathered  and  sold  by  the  quart  in  London 
to  fish  culturists.  All  the  inhabitants  of  such  stagnant 
pools  and  muddy  bottoms  cannot  be  used  to  advantage, 
however,  since  certain  kinds  very  destructive  to  the  life  of 
the  young  fish  are  often  found  commingled  with  those  which 
constitute  their  proi)er  and  most  desirable  food.  Some 
knowledge  and  experience  is  required,  therefore,  to  enable 
the  fish  culturist  to  distinguish  between  injurious  and  bene- 
ficial kinds  every  where,  since  in  different  localities  and  vary- 
ing climates  very  extensive  and  important  differences  in  the 
range  of  these  minute  and  innumerable  forms  of  life  will  be 
found  to  exist.  Such  knowledge  and  expenence  must  now 
be  acquired  by  each  culturist  from  a  careful  examination  of 
the  fauna  of  his  special  locality,  but  the  naturalist  who  has 
made  or  who  would  make  the  subject  a  special  study,  and 
certainly  and  clearly  determine  and  point  out  what  particu- 
lar kinds  and  species  of  such  animalcula)  are  wholesome  or 
innocuous,  and  what  others  are  either  unwholesome  or  posi- 
tively destructive,  would  render  a  signal  service  not  only 
to  the  fish  culturist,  but  to  all  who  are  interested  upon  any 
account  in  the  successful  cultivation  of  fish. 
Although  the  macropod  has  been  classed  among  the  oma- 
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i^^^cE.      mental  fishes,  M.  Garbounier  declares  that  it  may  yet  occupy 

an  important  place  as  a  food-fish,  since,  though  compara- 

flHh^i^iLfriSf  ^  tively  small,  the  whole  posterior  portion  of  the  body  is  quite 

fleshy  and  of  fine  flavor.    It  would  be  difficult,  however,  to 
MacTopod.      persaade  any  one  but  a  Frenchman  that  so  small  a  fish 
could  ever  occupy  an  important  place  in  the  resources  of  a 
nation  as  an  article  of  food. 

Long-teing ya.  The  lougtMngya. 

Another  fish  of  surpassing  interest  exhibited  by  M.  Car- 
bonnier  was  the  l<mg-tsing-ya  or  telescope-fish,  of  China.  Its 
form  is  exceedingly  abnormal,  and  is  well  portrayed  in  many 
Chinese  pictures.  Both  the  caudal  and  anal  fins  are  double, 
and  the  eyes  project  from  half  an  inch  to  an  inch  from  the 
Pecuiiaritieft.  head.  Thosc  ou  exhibition  were  the  third  generation  of  an 
importation  from  China,  but  by  means  of  careful  selection 
the  deformities  and  peculiarities  which  characterize  the 
species  had  been  maintained.  The  globular  form  of  the  fish 
renders  its  equilibrium  very  unstable,  and  it  swims  with 
great  difficulty. 

While  other  members  of  the  golden  carp  family  rub 
lightly  against  aquatic  plants  for  the  purpose  of  expelling 
their  eggs,  the  telescope-fish  requires  a  spawning  place  fur- 
nished with  stiff  twigs  to  assist  it  in  efiecting  this  objects 
fi  RwniDcI^*^  *"The  female,  besides  rubbing  herself  against  such  twigs  as 

ofler  considerable  resistance,  is  aided  in  her  efforts  by  the 
male,  who  pushes  her  with  his  head,  and  so  jostles  ber  that 
she  is  frequently  turned  over  and  over  in  the  proce^.  The 
period  required  to  perfect  the  eggs  of  this  variety  is  some- 
what longer  than  for  those  of  the  macropod.  The  fish,  how- 
ever, swim  about  actively  at  the  age  of  15  days.  Another 
variety  of  this  family  having  a  double  and  long,  feathered 
tan  was  also  exhibited,  and  is  most  prized  in  Japan. 

Climbing  fish.  TJic  cUmbing  fish. 

StiU  another  very  curious  fish  exhibited  in  this  collection 
was  the  climbing  fish  of  the  Ganges  {Anabas  scandens)^  im- 
ported from  Calcutta  in  1874.  Although  it  is  said  to  be 
consumed  in  large  quantities  by  the  upper  classes  in  India, 
it  has  never  been  strictly  considered  as  a  food-fisb,  while  its 
curious  habits  and  form  make  it  very  interesting  as  an  or- 
namental one.  The  peculiar  structure  of  the  pharynx  of 
the  Anabas  enables  it  to  live  out  of  water  for  a  considerable 
time,  in  localities  or  under  circumstances  where  even  a  slight 
degree  of  moisture  is  present,  but  on  the  other  hand  it  dies 


Habits. 
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very  quickly  when  deprived  of  firee  access  to  atmospheric      france. 

air,  to  obtain  which  it  darts  upward  and  protrudes  its  head 

above  the  surface  of  the  water  at  short  intervals.    M.  Car-  ^  The  cumbing 

flan. 

bonnier  describes  somewhat  in  detail  the  remarkable  faculty 
ix>ssessed  by  this  fish  (to  which  it  owes  its  distinctive  ap- 
pellation) of  climbing  the  trunks  of  trees,  which  it  often 
does  to  a  height  of  6'  or  6'  above  the  water,  in  search 
of  food.  Good  specimens  of  the  fish  are  frequently  found 
upon  the  broad  leaves  of  the  palm  tree.  The  same  faculty 
is  also  often  utilized  by  the  fish  for  the  purpose  of  migrating 
overland  from  places  where  food  and  water  may  have  be- 
come exhausted  to  other  and  better  feeding-grounds  in  the 
neighborhood,  while  its  capacity  of  living  out  of  water  en- 
ables it  to  continue  to  exist  imbedded  in  the  muddy  bottoms 
of  drying  pouds  as  long  as  a  moderate  amount  of  moisture 
remains. 


B. — Fish  products  prepared  for  food. 

a. — Fresh  fish. 


Fish  products 
preparea  as  food. 


No  exhibit  was  made  of  distinctively  European  food-fish  *'resh  fish. 
in  a  fresh  or  recently  captured  state.  The  absence  of  such 
specimens  was  probably  owing  to  the  limited  use  of  ice  in 
Europe,  and  to  the  custom,  already  referred  to,  of  exposing 
fresh-water  fish  for  sale  alive ;  the  deficiency,  however  oc- 
casioned, being  supplied,  to  a  considerable  extent,  by  the 
excellent  and  well-stocked  fish-markets  of  the  neighboring 
city  of  Paris.  In  these  markets  the  demand  for  certain  fish 
which  are  entirely  unused  in  America  was  quite  noticea. 
ble;  the  ray,  for  instance,  finding  prompt  sale  at  from  60 
to  75  centimes  per  kilo,  while  sea-eels,  which  are  seldom 
found  in  our  markets,  commanded  1  fr.  per  kilo  quite  as 
readily.  Most  of  these  and  other  salt-water  fishes  are 
brought  to  market  in  wicker  baskets,  and  are  packed  in 
grass,  or  occasionally  in  ice. 


b, — Fish  salted^  picJcledj  smoked^  and  dried. 

Fish  prepared  as  above  indicated  were  very  fully  repre- 
sented in  the  exhibits  of  several  nations,  the  kind  used  be- 
ing for  the  most  part  hake,  haddock,  halibut,  herring,  mack- 
erel, pollock,  and  salmon. 

Finland,  France  and  her  provinces.  Great  Britain,  the 
Netherlands,  and  Norway  were  the  principal  exhibitors  in 
this  department,  while  the-  absence  of  any  exhibit  from  the 
United  States  of  such  articles  was  somewhat  compensated 


Salted  fish. 
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hibSore  **^  ®^*l>y  the  display  of  hermetically  sealed  preparations  shown 

in  another  qaarter. 
ihi^r^^^i^fC     The  fullest  and  most  complete  exhibit  was  made  by  Nor- 


hibits     specially 
attractive. 


Fish  meal. 


Cavicure. 


M.  Friele. 


Canned  fish  in 
oil. 


way,  a  special  annex-building  having  been  required  for  the 
accommodation  and  display  of  her  fishery  apparatus  and 
fish  products,  almost  every  variety  of  notable  fish  to  be 
found  on  her  coast,  including  the  cod,  haddock,  ling,  and 
husk,  being  represented  in  the  exhibition  by  specimens 
in  a  dried,  smoked,  salted,  or  other  form  of  preparation. 
These  specimens  were  all  admirable,  and  the  retention  of 
their  good  qualities  throughout  the  summer  showed  the  ex- 
cellence of  the  methods  employed  for  their  preservation. 
Of  the  dried  specimens  which  are  designed  for  transi>orta- 
tion  to  distant  markets,  those  cured  in  salt  were  put  up  in  a 
variety  of  forms,  and  were  all  of  excellent  quality,  the  cod 
being  particularly  well  prepared ;  while  herring — smoked, 
dried,  and  salted — and  salmon  were  exhibited  in  large 
quantities,  and  deserve  favorable  mention.  Quite  a  unique 
display  was  that  of  "fish-meal,''  which,  when  made  into 
cakes  or  biscuits,  was  found  to  be  very  palatable  and  good 
food.  In  the  preparation  of  this  product  many  parts  of  the 
fish  are  utilized,  and  the  bulk  is  greatly  reduced.  Norwe- 
gian caviare  is  made  from  the  roe  of  the  salmon,  while  that 
of  the  cod  is  exported  in  large  quantities  to  France,  where 
it  is  extensively  used  as  bait  in  the  sardine  fisheries. 

A  translation  of  M.  Friele's*  account  of  the  cod,  herring, 
mackerel,  lobster,  whale,  seal,  and  salmon  fisheries  of  Nor- 
way, giving  an  extended  description  of  the  fisheries  them- 
selves, the  methods  of  capture  and  the  system  pursued  in 
preparing  the  products  for  market,  can  be  found  in  the  re- 
port of  the  United  States  Commission  on  Fish  and  Fish- 
eries, vol.  V,  pp  707,  et  seq. 

c. — Preserved  in  oil  and  hermetically  sealed. 

The  southern  European  countries — notably  France,  Italy, 
Portugal,  and  Spain — contributed  the  largest  and  most  com- 
plete exhibit  of  preparations  of  this  class. 

The  abundance  and  cheapness  of  oil  in  Spain  enables  her 
to  preserve  large  quantities  of  the  products  of  her  waters 
by  its  use.  The  higher  grades  of  canned  goods  of  this  de- 
scription, prepared  with  a  special  view  to  exportation,  were 
remarkably  fine.  France,  also,  sustained  her  reputation  in 
the  matter  of  alimentary  preparations  by  the  exhibit  made 

*  Notices  snr  les  Pdclieries  de  la  Norw^ge.  ImpreMion  k  part  dn  cata- 
logue special  de  la  Norw^ge  k  rexposition  universelle  de  1878  k  Paris. 
Translated  by  J.  Paul  Wilson. 
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by  her  of  fish  preserved  in  oil  or  hermetically  sealed,  the 
excellence  of  her  "  sHrdines "  having  been  generally  con- 
ceded. 

The  principal  fish  preparation  exhibited  by  Enssia  was 
isinglass,  a  very  important  product  manofactored  from  cer- 
tain parts  of  the  sturgeon. 

Caviare,  the  valuable  product  manufactured  from  the  roe 
of  this  fish,  was  unfortunately  not  to  be  found. 

The  only  exhibits  made  by  the  XJuited  States  in  this  de- 
partment consisted  of  canned  fish  of  various  kinds,  which, 
however,  well  displayed  the  high  standard  of  excellence 
attained  in  the  development  of  this  comparatively  new  in- 
dustry. 


Canned  flah. 


CaTlare. 
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Implem»Ufot  0— IMPLEMENTS  FOE  CAPTURE. 

capture. 

a. — Stationary  apparatuSj  weirSj  haul-seineSj  tratcUy  purse- 

netSj  floating  gill-nets j  etc. 

stationairy  ap.  The  implements  used  for  the  capture  of  fish  ou  a  large 
scale  were  not  very  extensively  represented  in  the  Exposi- 
tion. There  was,  indeed,  nothing  calculated  to  attract  si>ecial 
attention,  nor  any  devices  with  which  American  fishermen 
are  not  already  familiar.    Some  French  exhibitors  illustrated 

Trawls.  the  form  and  manner  of  using  the  trawl-net,  which  is  exten- 

sively employed  on  the  coast  for  the  capture  of  fish  frequent- 
ing the  sea- bottoms ;  and  the  time  is  not  far  distant  when  this 
mode  of  fishing  will  be  adopted  in  American  waters,  for  the 
purpose  of  capturing  the  many  varieties  of  flounders  which 
exist  in  considerable  abundance  on  our  coast,  but  are  now 
rarely,  if  ever,  found  in  our  principal  markets.  This  instru- 
ment has  been  so  fully  described  in  the  United  States  Fish 
Commission  reports,  as  well  as  in  those  of  the  dredging 
operations  of  the  United  States  steamer  Blake,  that  a  minute 
description  is  not  here  deemed  necessary.  Drawings  of  the 
Mttdraquo  of "  uiadnique,"  which  is  used  principally  on  the  coasts  of  the 
the  Mediteroan-  Mediterranean  for  the  capture  of  mackerel — particularly  the 

piateavi,  VII.  Spanish  mackerel — are  here  given  (Plates  VI  and  VII). 

In  the  exhibit  of  Finland  the  use  of  pine  floats  on  the  cork 
lines  of  their  seines  was  the  most  marked  feature,  and  in  that 
of  Holland  the  use  of  iron  chains  for  the  lead  lines  on  haul- 
nets  was  also  noted  as  unusual.    Denmark,  France  and  her 
Seines  and  dependencies,  Jax>an,   Norway,  Eussia,  and  Uruguay  ex- 
neta.  hibitcd  many  forms  of  dip  nets,  of  good  and  strong  texture, 

the  display  from  Norway  being  by  far  the  largest  and  most 
complete.  The  use  of  gill-nets  for  the  capture  of  cod  de- 
serves the  attention  of  our  fishermen,  as  much  larger  catches 
can  be  made,  and  with  less  exx)osure,  by  this  means  than  by 

NorwcgiangiU-  the  usc  of  trawl  and  hand-line.  The  gill-nets  used  by  the 
Norwegian  fishennen  are  generally  provided  with  glass 
floats,  as  in  some  portions  of  the  coasts  wood  is  scarce  and 
much  more  expensive.  The  wood,  however,  ser^'^es  better 
when  the  nets  are  used  at  great  depths,  as  the  pressure  of 
the  water  often  causes  the  floats  to  be  filled,  when  they 
become  useless,  and  are  called  ^^drunlcen^  by  the  fishermen. 
The  nets  are  put  out  in  the  evening  and  taken  up  in  the 
morning,  whenever  the  weather  will  permit    The  nets  are 
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arranged  so  that  they  can  be  set  either  at  the  bottom  or  sur-  ^g^'^*'^'""  ^'" 

face,  or  any  intermediate  depths,  according  to  the  habits  of 

the  fish  at  the  particular  time  and  locality  when  they  are 

used,  the  fishermen  readily  ascertaining  the  depths  at  which 

the  fish  are  to  be  found.    The  nets  are  always  set  either 

with  the  current  or  diagonally'  across  it — ^never  against  it. 

The  system  pursued  by  the  Norwegian  fishermen  was  fur-  Models  of  boat». 
ther  illustrated  by  an  exhibit  of  models  of  their  boats. 

The  artificial  propagation  of  the  cod,  which  has  been  com- 
menced by  Prof.  S.  F.  Baird,  the  Commissioner  of  Fisheries  BaiiS™^   ^'  ^ 
of  the  United  States,  may  be  the  means  of  producing  a  breed 
of  cod  which  will  keep  more  iu-shore  and  frequent  our  entire 
sea-coast  north  of  Hatteras. 

The  success  which  the  Commissioner  very  confidently  an- 
ticipates will  probably  change,  to  a  great  extent,  the  char- 
acter of  our  cod-fisheries  from  the  use  of  large  vessels,  which  Homo  (od-fleh 
are  intended  to  brave  the  dangers  of  the  banks,  to  that  of 
smaller  craft,  for  the  purpose  of  taking  the  cod  oflT-shore, 
similar  to  the  system  pursued  by  the  Norwegians  on  their 
coasts.  Drawings  and  descriptions  of  the  most  approved 
craft  are  given,  in  the  liope  that  our  fishermen  may  be  enabled 
to  derive  some  valuable  hints  from  their  consideration. 

b.  Angling  implenienUj  hooJcs^  U7ie8j  etc.  m^tf ^^°*  ^'"^^^ 

The  representation  in  this  department  was  by  no  means 
exhaustive,  although  small  exhibits  of  fishing  tackle  were 
made  by  nearly  all  nations.  That  of  the  English  manufact- 
urers of  fine  tackle,  the  general  exhibit  of  angling  imple- 
ments by  Japan,  together  with  t4ickle  presented  by  several 
French  makers,  were  the  most  conspicuous.  The  excellence 
of  the  gut  made  by  the  French  manufacturers  was  conceded. 
A  few  ingenious  contrivances  for  keeping  bait  were  also  in- 
cluded in  the  French  collections.  The  exhibit  of  hooks, 
lines,  and  tackle  generally  contained  nothing  of  special  in- 
terest with  which  American  sportsmen  and  dealers  have  not 
been  made  familiar  by  the  American  Centennial  Exhibition. 
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VesAel  for  trans- 
port offish. 
Plate  vni. 


Peter  Doss. 


Bateau  de  transport  de  Kordland. — ^This  character  of  vessel 
(shown  in  Plate  VEEI)  is  used  in  carrying  the  products  of 
the  Nordlands  fisheries  (dry  cod,  cod-liver  oil,  but  not  much 
salted  fish)  south  to  the  city  of  Bergen,  whence  they  are 
exported  to  the  markets  of  Europe,  America,  and  Ohina. 

These  vessels  sail  along  the  coast  for  about  180  geograph- 
ical miles  (16^  latitude).  It  is  said  that  the  8hai)e  and  rig- 
ging of  this  kind  of  vessel  have  been  almost  unaltered  for 
centuries,  and  that  in  a  vessel  similar  to  this  the  Norsemen, 
1,000  years  ago,  came  over  to  America,  or  to  that  portion  of 
it  which  they  called  Vineland.  The  black  pieces  repre- 
sented in  the  upper  comers  of  the  square-sails  are  emblems 
of  mourning  for  the  famous  poet  and  priest  Peter  Dobs,  who 
lived  and  died  in  Norway  100  years  ago. 

This  vessel  has  no  fast  deck,  but  has  aprons  reaching  to 
the  middle  of  the  mast  with  which  to  cover  the  fish  cargo. 
It  will  sail  with  the  wind  at  a  speed  of  8  or  9  knots.  Its 
size  is  about  22  meters  long,  the  beam  8.2  meters,  the  depth 
of  the  hold  3.5  meters,  and  with  a  tonnage  of  80  heoto- 
liters. 
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w  \S^B^'^^^^  Bateau  de  pSche  wu  filet  h  douze  avirons  de  Nordland, — This 
Plate  IX.  boat  (shown  in  Plate  IX)  is  used  for  operating  the  gill-nets 
in  taking  cod.  It  is  quite  easy  to  row,  sails  well,  and  is  cA- 
mirably  adapted  to  this  kind  of  cod-fishing.  Like  all  Nor- 
wegian fishing  boats,  it  can  be  easily  turned  over  by  the 
feet  of  the  crew.  This  is  done  when  the  crew  are  afraid  of 
being  wrecked  in  rough  weather.  The  crew  are  very  ex- 
pert in  turning  the  boat  over,  so  that  the  keel  will  be  up. 
captisiDg.  This  is  done  to  enable  them  to  place  themselves  on  the  keel 
of  the  boat.  In  the  bottom  of  the  boat  they  then  cut  a 
hole,  through  which  the  air  beneath  escapes,  thus  rendering 
it  steadier  on  the  swell  of  the  waves.  In  this  situation  the 
crew  will  wait  in  hope  of  being  saved  by  some  other  vessel 
— a  hope  which  is  not  always  realized,  as  the  yearly  loss  of 
lives  in  this  part  of  Norway  by  boats  being  ^vrecked  is 
about  180.  Quite  as  many  lives,  however,  are  annually 
saved  by  being  rescued  from  the  keels  of  boats  thus  up- 
turned. A  good  boat,  according  to  Norwegian  ideas,  must 
be  so  built  as  to  be  easily  turned  over. 

The  sail  must  be  sliortened  from  below,  piece  by  piece 
being  taken  away  as  the  gale  increases. 

This  character  of  boat  is  generally  about  12.5  meters  long, 
2.9  meters  beam,  and  from  0.9  to  1  meter  in  depth.  Its  car- 
rying capacity  is  about  28  hectoliters. 
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Plate  lX.—Tieetre-oar«d/UUiigbi>alofXw>nig. 


c^«»dhw  Bateau  depSche  au  filet  de  Sdndre.— This  boat  (Plates  X, 
'%tM^xi.   xi),  which  is  somewhat  similar  to  the  last,  is  Qsed  in  the 

herring  as  well  as  in  the  cod  fisheries.  It  sails  well,  espe- 
cially with  the  wind  from  6  to  9  points  from  ahead,  bnt  is 
rather  difficult  to  row.  It  is  peculiarly  constructed  in  the 
manner  of  joining  its  boards.  The  joints  are  close  together, 
a  fact  which  ajiparently  weakens  it,  but  in  reality  renders 
it  more  elastic  and  better  fitted  for  working  in  rough  seas. 

The  sail,  which  is  single  and  somewhat  peculiar,  has  the 
appearance  of  a  square-sail  and  stay-sail  combined.  It  is 
peculiar  to  this  character  of  boat. 

The  usual  size  of  this  vessel  is  12.5  meters  in  length,  2Ji 
meters  in  beam,  and  about  3  meters  in  depth,  with  a  cany- 
ing  capacity  of  alK)ut  35  hectoliters. 
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'.  \1.— Old  and  heiriiig  fiiSiHif  boat  o/ Xcneaji. 


"'  Sloop  de  pSche.—This  oraft  (Plate  XII)  is  need  for  cod-flsh- 
ing  OD  the  banks  of  Aalesand,  near  Cape  Stat,  on  the  Nor- 
wegian coast.  During  tlie  last  few  years  many  Swedish 
sloops,  and  some  Frencli  vessels,  have  firequeat^d  these 
grounds. 

Its  uanal  size  is  about  18.8  meters  long,  5.6  meters  beam, 
2.5  meters  deep,  with  a  carrying  capacity  of  about  140  hec- 
toliters. 

Fig.  3  shows  one-  and  two-raastetl  crafts  nsed  on  the  same 
banks,  ordinarily  accompanying  the  fishing-sloop,  Plate 
XII. 


jHetT^^boatof    Bateau  de  peche  au  filet  de  Ltmd/SoreL— This  vessel  (Plate 

'  Plate  xiii.     xni)  is  peculiar  to  Landlord,  which  is  between  Cape  Stat 

and  Bergen.    It  is  used  in  the  herring-fisheries,  and  is  about 

9.4  meters  long,  2.4  meters  broad,  and  0.8  meter  deep; 

with  a  carrying  capacity  of  about  17.5  hectoliters. 
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Pi^TB  XUL—Btrring  JUUng  boat  of  Lnn^fiwd. 

[P*ga4M.] 


pfitTE^  -Baf^aw  de  pSohe  H  la  seine  {filet  de  barrage)  (Plate  XIV). — 
This  boat  is  used  for  transporting^  as  well  as  taking,  herring, 
by  means  of  seines  that  are  set  across  the  mouttis  or  en- 
trances  of  the  bays  or  drawn  ashore  on  the  coast.  The  same 
kind  of  boat  is  used  at  Ostero  and  Oss,  which  places  are 
near  the  city  of  Bergen.  The  boats,  however,  that  are  used 
in  the  neighborhood  of  Oss  are  shorter,  broader,  and  clum- 
sier than  the  boats  employed  by  the  inhabitants  of  Ostero. 
The  boats  of  Oss  are  usually  of  the  following  proportions : 
6.3  meters  long,  1.0  meters  beam,  about  0.6  meter  deep,  with 
a  carrying  capacity  of  about  28  hectoliters.  Those  of  Ostero 
are  somewhat  longer,  with  the  same  beam. 
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I'LATB  XIV, — Xoriergian  teitie-JiihiKg  boat. 

[PmneMil 


I 


i 


I 


1 

y 

I 


I 


I 


r 


*   1 
I    • 


i 


]^jj^^»*-  OardepScbe  (Plate  XV). — The  Norwegian  Government, 
for  the  pnrpose  of  protecting  the  fisheries  along  the  shore 
and  at  sea,  send  to  the  fishing  districts  a  number  of  vessels 
commanded  by  officers  of  the  navy,  and  it  is  the  daty  of  this 
police  force  to  send  daily  telegrams  to  the  cities  and  most 
imx)ortant  points  of  the  fish  trade,  in  order  to  inform  the 
merchants  of  the  result  of  the  catch  and  the  prospects  for 
the  season. 

The  boats  nsed  for  the  purpose  above  indicated  are  of 
various  sizes.  The  one  represented  in  the  cut  is  about  18.8 
meters  long,  6.3  meters  broad,  and  2.5  meters  deep,  with  a 
carrying  capacity  of  about  20  tons. 

The  use  made  by  the  Norwegian  Government  of  these 
boats  is  well  worthy  of  imitation  by  our  own  government. 
Many  hundreds  of  thousands  of  dollars  would  be  saved  an- 
nually if  we  had  an  established  system  of  sending  fiQl  and 
accurate  reports  to  those  engaged  in  the  menhaden  and 
mackerel  fisheries  along  our  coasts,  with  correct  bulletins  of 
the  localities  where  these  fish  make  their  appearance. 
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putexvi^  Plate  XVI  is  another  form  of  the  police-sloop  just  men- 
tioned, but  somewhat  smaller.  This  cut  represents  a  boat 
about  10  meters  long,  3.7  meters  broad,  and  O.G  meter  deep; 
burden  from  C  to  7  tons. 
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H  m?nn°«r^"'  "^  ^rt^^/m  dc  p6ch4i  h  hi  861916  {fiUt  (Je  harrnge)  de  Hardanger. — 
pute  XVII.  ]  >iate  XVII  is  a  representation  ofa  vessel  useii  in  the  herring- 
tisliery  in  a  manner  similar  to  that  described  on  page  492. 
This  vessel,  a.s  will  be  observed,  has  a  singular  shaped 
stern.  The  roller  used  for  operating  the  seine  is  placed  on 
the  stern,  instead  of  on  the  si<le,  i\&  in  those  on  pages  486, 
400,  and  402.  Tlie  apron  is  used  in  this  vessel  to  cover  the 
hold,  in  lien  of  a  deck. 

This  vessel  is  generally  about  10.7  meters  long,  3.1  meters 
broad,  and  1.1  meters  deep,  with  a  carrying  capacity  of 
about  40  hectolltei^s.    Like  most  of  those  operated  south  of 
Bergen,  it  uses  stay-sails  but  not  square-sails. 
4dd 


b^t"of**^dSn-     ^^^^^^  ^^  P^^^  ^^  fi^^  ^^  Hardanger.—P\a,te  XVIII 
'^^iiito  XVIII    ^^^^^^^  ^^^t  rigged  with  stay-sails,  and  is  used  in  takin 

herring  by  means  of  gill-nets.  It  is  light,  but  solidly  bail 
Tlie  boat-builders  of  Hardanger  are  noted  for  being  exceei 
ingly  clever  in  their  business.  The  people  of  this  town  ai 
generally  more  intelligent  than  the  peasantry  of  any  oth< 
l^iirt  of  the  country.  They  are  smart  as  business  men,  hoi 
est  and  brave  as  farmers  and  seamen.  Both  men  and  womc 
are  well  educated. 

Tlie  usual  size  of  this  boat  is  7.8  meters  long.  2.7  metei 
broad,  about  1  meter  deep,  with  a  carrying  capacity  of  aboi 
21  hectoliters. 
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Plate  XVIlt.—Gill-tielJUIiiiig  boat  of  Hardangtr. 
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of  L^ISJ^*^^     ^^^^^  ^  //wter,  LAsterband.— This  boat  (Plates  XIX,  XX), 
'  Platen xix.xx.  whicli  is  Considered  the  best  model  of  the  Norwegian  fish- 
ing boat,  is  used  by  the  inhabitants  of  Lister,  a  town  near 
Chnstiansand,  a  little  west  of  Cape  Naze. 

It  is  well  adapted  to  the  mackerel  and  herring  fisheries  on 
the  coast.  It  is  not  only  a  good  sailer,  being  extremely 
swift,  but  will  stand  a  rough  sea  and  gale  very  well.  In 
calm  weather  it  is  easily  propelled  with  oars,  and  this  fi)>ct 
renders  it  superior  to  most  other  fishing  boats. 

The  royal  government  has  made  repeated  efforts  to  intro- 
duce it  for  codfishiug  at  Lofibdeu,  but  in  vain,  as  the  people 
of  that  place  prefer  a  boat  which  has  lower  gunwales,  and 
can  be  easily  turned  over  with  the  feet.  The  Lister  boat  is 
not  thus  easily  managed.  The  size  of  this  vessel  is  about 
10  meters  long,  3.1  meters  broad,  1.3  meters  deep,  vrith  a  car- 
rying capacity  of  about  42  hectoliters. 

This  kind  of  vessel  is  used  by  the  pilots  off  Lister. 
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Platb  XX.— AlUttf  hoot  9f  IMmr,  Nontag. 
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iishiD  ^-h^LFae-     '^^*^*^** * quotre aviroHSy  Faeruyband. — The  four-oared  flsh- 
'"^uSe^xxi      ^^^  ^**  (Plate  XXI)  is  in  daily  use  on  the  western  coast  of 

Norway,  from  Bergen  southward  to  the  Naze.  This  portion 
of  country  is  so  cut  up  by  the  fiords,  which  go  far  inland,  that 
a  boat  of  this  character  is  an  absolute  necessity.  The  poorest 
people— even  beggars — ^possess  such  boats  in  this  part  of 
Norway. 

The  boat  is  very  light  and  easy  to  row,  and  can  be  used 
with  either  a  square- sail  or  a  small  stay -sail.  It  will  stand 
a  rough  sea  better  perhaps  than  any  other  model  of  small 
boat.  The  pilot,  accompanied  by  his  little  boy  or  girl,  in  this 
boat  will  meet  a  vessel  miles  off  the  coast  in  a  gale  of  wind. 
The  size  is  about  6.3  meters  long,  1.7  meters  broad,  and  0.6 
meters  deep.  In  many  cases  only  three  boards,  from  the 
keel  to  the  gunwale,  are  needed  in  its  construction. 
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pStexxii  Praam  (Plate  XXII). — This  is  a  small  vessel  used  for  a 
similar  purpose  on  the  eastern  coast  of  Norway.  It  is  not, 
however,  very  common,  as  the  eastern  coast  is  much  less 
indented  with  fiords  than  the  western,  and,  consequently, 
there  is  less  necessity  for  the  use  of  boats.  It  is  rarely 
found  on  the  western  coast,  and  indeed  would  not  answer 
any  purpose  there.  It  is  very  light,  but  lacks  steadiness, 
and  must  be  managed  with  great  care.  Its  size  is  generally 
5.3  meters  long,  1.6  meters  broad,  and  0.5  meters  deep. 
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of^SSS^  ^*     ^^^^^  *  ^  rallies  dfArmdoL— This  boat  (Plates  XXTTT, 
^^]grte«  xxni,  XXTV)  is  much  like  that  employed  on  the  western  shore,  but 

is  not  so  generally  in  use.  Narrower  boards  are  used  in  its 
construction,  these  boards  being  of  oak,  while  those  of  Plate 
XXI  are  always  of  pine.  It  is  not  well  adapted  to  rough 
seas,  nor  is  it  easily  propelled  by  oars.  The  prow,  as  well 
as  the  stem,  is  somewhat  lower.  The  keel  continued  does 
not  end  in  two  high  staves,  as  shown  in  Plate  XXI. 
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D. — Apparatus  used  in  fish  culture.  ,  Apparatua 

used  in  flsh  col- 
ture. 

In  this  department  also  the  fullest  representation  was 
made  by  M.  Oarbonnier.  The  arrangement  of  ordinary  .  n  m.  carbonnier. 
troughs  with  hatching  trays,  made  familiar  by  their  lo^^ 
use  in  the  College  of  France,  a  neat  hatching  and  norsi  Ic 
tank  constructed  of  tiles,  and  implements  used  in  the  c;'  o 
of  the  eggs  were  found  in  this  exhibit. 

In  the  fresh- water  aquarium  of  Trocad^ro  was  shown  ^ottheTi^AAm 
model  of  the  apparatus  designed  and  used  by  M.  Haak,  the    ^-  h«*>^- 
superintendent  of  the  government  establishment  at  Hiinin-    HatobiMappa- 
gen,  for  retarding  the  hatching  of  the  eggs  of  the  Salmonidae  ™JJ|*  **  riiinnin 
by  the  use  of  water  obtained  from  melting  ice.    The  appa- 
ratus consisted  of  a  rectangular  box  (the  sides  being  non-con- 
ductors of  heat)  provided  with  a  perforated  tray  in  which 
ice  was  placed,  the  drippings  from  which  passed  downward 
through  successive  but  separate  layers  of  flannel  cloth  or 
trays,  which  supported  the  eggs,  and  at  the  same  time  ab- 
sorbed and  retained  enough  of  the  cold,  dripping  moisture 
to  saturate  them  and  greatly  retard  their  development.    M. 
Haak  reports  that  by  this  method  he  has  successfully  re- 
tarded the  hatching  of  the  eggs  of  the  sabling  for  the  period 
of  five  mouths,  at  the  end  of  which  time  healthy  and  vigor- 
ous young  fry  were  produced. 

In  the  buildings  devoted  to  the  display  of  oystercultural 
methods  and  implements  were  exhibited  specimens  of  two 
forms  of  fish  hatching  apparatus  used  in  France  and  Ger- 
many, upon  the  importance  of  which  great  stress  was  placed, 
and  it  was  observed  with  some  surprise  that  they  were  mere 
modifications  of  American  devices. 

Fig.  4  represents  an  apparatus  designed  by  Mr.  William-  wiUiamsonB 
son  and  used  many  years  ago  in  California.  The  modifica-  paimtns.  °^  *"* 
tion  in  this  instance  consisted  of  a  metallic  vessel  having  a 
movable  tray,  which,  complete  in  itself,  would  represent  a 
section  of  the  Williamson  trough,  in  which  the  same  flow  and 
direction  is  given  to  the  water  by  the  arrangement  of  the 
partitions.  The  efiQciency  of  the  Williamson  trough  is  at- 
tributable in  large  measure  to  the  number  of  trays  used, 
as  the  capacity  of  the  trough  is  thereby  very  materially 
increased.  The  European  apparatus,  as  exhibited,  con- 
tained only  one  tray,  whereas  the  California  machine  used 
four  or  five.    The  apparatus,  as  shown  in  Fig.  4,  consisted 
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UNIVERSAL    EXPOSITION   AT   PARIS,  1878. 


F^^*«"^of  a  rectangular  box  having  the  tray  (a)  provided  with  a 
fine  wire  bottom  (b)  and  sospended  in  position  by  means  of 
a  horizontal  rim  which  projected  over  the  sides  of  the  box. 
A  spout  (e)  allowed  the  escape  of  the  water ;  the  direction  of 
the  flow  is  indicated  by  an  arrow.    The  inner  box  or  tray  was 


Williamson  H 
fish-hatciiinc  ap- 
paratus. 


Fig.  4. —  WUliamtton^a  Calif ornia  fish-hatching  apparatus, 

about  12''  in  length  by  8''  or  10"  in  width  and  16"  in  depth, 
which  dimensions  have  been  generally  adopted  in  France  and 
Germany.  The  outer  box  was  about  16"  in  length,  and  was 
j^"  wider  and  3"  or  4"  deeper  than  the  tray.  The  bottom  of 
the  tray  is  composed  of  wire  cloth  of  about  15  threads  to 
the  inch,  and  is  doubly  coated  with  asphaltum  varnish,  the 
use  of  which  is  familiar  to  the  American  fish-culturist.  The 
material  employed  in  the  manufacture  of  these  vessels  is 
usually  faced  with  zinc  to  prevent  corrosion. 
Fig.  5  represents  a  modification  of  an  apparatus  said  to 


Wilmot's  fish- 
hatching  appa- 
ratas. 


Fig.  5. —  WilmoVs  fish-hatching  apparatus, 

have  been  designed  by  Mr.  Wilmot,  of  the  Canadian  fishery 
force.  It  is  quite  similar  to  that  shown  in  Fig.  4,  except  as  to 
the  suspended  tray  (A),  which  is  in  the  form  of  a  truncated 
cone.  Tlie  current  of  water  is  more  evenly  difl'used  by  this 
form  of  tray,  but  since  the  hatching  area  is  at  the  same  time 
greatly  diminished,  this  apparatus  is  better  adapted  for 
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the  efcgs  of  white  fish  than  for  those  of  larger  varieties  of  ^  ^mtis"^*"™^ 
the  salmon  family.  By  the  use  of  either  of  these  forms  of 
apparatus  the  care  of  the  eggs  is  rendered  a  very  simple 
matter,  the  dead  ones  being  readily  detected  and  removed 
from  the  trays,  while  the  upward  flow  of  the  water  serves, 
in  a  great  measure,  to  prevent  the  deposit  of  sediment  upon 
the  living  ones.  When  such  a  deposit  is  made,  however, 
from  any  cause,  it  can  be  easily  removed  by  gently  raising 
and  lowering  the  tray  in  its  place,  or,  if  this  plan  should  not 
prove  effective,  by  drawing  off  all  the  water  from  the  outer 
tank  and  gently  sprinkling  the  eggs  by  means  of  a  small 
watering  pot  until  they  are  relieved  of  the  sediment. 
M.  Carbonnier  exhibited  several  vessels  specially  de-,  Fiahtrauaport- 

^  *'  ing  appaiatnis. 

signed  for  the  transportation  of  fish.  An  ingenious  con- 
trivance for  shi])ping  the  hardier  varieties  by  public  con- 
veyance, and  without  an  attendant,  was  a  vessel  supplied 
with  wicker-work  and  so  formed  as  to  render  it  proof  against 
loss  of  all  its  contents  by  an  accidental  upsetting  at  the 
hands  of  careless  express  agents  or  railroad  attendants.  A 
more  elaborate  apparatus,  designed  by  M.  Carbonnier,  was  M.cari>oDuier. 
also  exhibited,  and  is  described  by  him  as  follows : 

^'  The  question  of  the  transportation  of  live  fish  is  a  somewhat  intri- 
cate one.  Hitherto,  when  it  has  been  desired  to  send  them  great  dis- 
tances, we  have  only  proceeded  by  way  of  experiment ;  hence  snob  a 
want  of  success.  Nevertheless,  the  few  results  that  have  been  obtained 
may  put  us  on  the  right  track. 

"The  following  conclusions  may  be  drawn,  viz:  That  if  we  confine  CouditiunH 

for  several  weeks  in  dark  receptacles  fishes  which  usually  live  in  a  "SffJ^f^  '**  ^ 
bright  light,  as  most  of  them  do,  a  byssus  is  formed  upon  their  scales 
and  fins  which  causes  their  death  in  a  few  days.  On  the  contrary, 
fishes  which  frequent  deep  bottoms,  or  which  live  most  of  the  time 
concealed  under  stones,  are  more  easily  transported  in  the  dark,  the 
water  being  changed  twice  a  week,  and  this  change  of  water  is  the 
more  necessary  as  when  it  is  without  light  it  becomes  corrupt  in  a  few 
days.  At  20  to  25  degrees  of  heat,  infusoria  wiU  be  developed  in  large 
numbers  in  48  hours.  Tliis  phenomenon  is  of  much  rarer  occurrence  in 
well-lighted  waters. 

"Only  healthy  fishes  must  be  selected  for  transportation ;  they  should  Selection  of 

be  from  5  to  6  centimet^^rs  (about  2")  in  length,  and  in  a  good  condi- 
tion of  body.  They  should  be  previously  allowed  to  remain  in  pnre 
water  in  order  to  digest  all  their  food  (24  hours  is  generaUy  sufficient 
for  this),  and  if  the  length  of  their  voyage  does  not  exceed  a  month 
they  should  be  deprived  of  food.  Each  fish  should  have  at  least  half  J^^of  tankiito 
a  liter  (about  1  pint)  of  wat«r  to  move  about  in,  and  this  should  be  re-  fish, 
ncwed  as  frequently  as  possible.  If  a  s^iecial  apparatus  cannot  be  had, 
vases  of  glass  or  of  earthenware,  with  large  openings  covered  with 
thin  linen  cloth,  should  be  preferred  for  the  voyage  of  suri«ce  fish ;  for 
others  any  article  may  be  utilized. 

"There  are  cases,  in  long  voyages  for  instance,  when  food  becomes    Foo<l. 
necessary,  and  it  has  been  advised  to  give  farina^seous  food  or  the  yolk 


hig  apparmtoB. 


Food. 
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Flahtniupon-  of  bkrd-boilfld  oggt.'     FsriiutceonB  Articln  luid  the  yolka  of  egga  greaae 
'  *"'^"    *      the  vMes  in  lea  than  one  day ;  if  k  Ash  is  i«mi>Ted  when  in  tbia  state 

it  is  oil;  and  sticky ;  a  few  hours  afternards  it  dies  of  aaphyxi». 

"  Notwithstaudiug  the  isolation  in  wbich  onu  is  at  sea,  on  boaj-d  of 

vesBels  there  are  always  resources  at  one's  command ;  a  few  flioa,  cheeae- 

worms,  small  shreds  of  meat — this  is  the  food  that  Dhnnid  bo  given. 

All  the  piecM  that  have  not  been  devonred  shunld  be  taken  ont  »  few 

hooTB  afterwards ;  this  is  of  great  importance. 

"  It  is  to  these  means  and  to  these  special  precautions,  given  by  me 

as  instructions,  that  I  owe  the  soccess  of  which  I  have  the  honor  to 

lay  before  you  an  instance— the  arrival  of  these  American  flab  in 

[Fig.  6.  is  a  view  of  the  Carbonnier  can  for  the  transportatioa  of  live 
fish  to  great  distances.  ] 


./•^ 


FlO.  6.— Carbonnier^*  can  for  tran*porling  fith. 


"  This  apparatus,  which  is  made  of  tin,  is  in  the  shape  of  a  basket, 
slightly  compressed  at  its  two  lateral  faces ;  its  total  length  is  40  r»D- 
timeters  (13}"),  its  wtdt'u  16  centimeters  (6^"),  its  height  1!>  centime- 
t«rs  (6") ;  it  contains  abnnt  10  liters  (10  quarts)  of  water.  A  handle- 
placed  on  tlie  top  facilitates  ile  rem'<va1  from  place  to  place.  It  le  very 
portable,  and  a  person  may  carry  it  anywhere  without  difDcnlty. 

"On  the  top  there  isafroroc,  20  centimeters  long  (nearly  7")  by  16 
(Oi")  wide,  which  is  intended  to  receive  a  pano  of  glass ;  (his  gloss, 
which  is  kept  in  its  place  by  tenons,  can  be  removed  at  pleasure ;  this 
permits  any  nec«9«ary  manipulation,  sucti  as  cleansing  or  airing  the 
tisb.  A  lid  made  of  jiolished  tin,  with  kiuges,  covers  all  this  transpa- 
rent part  of  tbo  apparatns ;  when  open  it  serves  as  a  reflector,  and  n 
bar  (cr/ntnilUre)  renders  it  possible  to  incline  it  at  different  angles  in 
order  to  reflect  upon  the  surface  of  the  water  tlie  necessary  quantity  of 
light. 

"  At  each  extremity  of  the  apparatus  is  a  large  neck  (go»U)l),  the 
covers  of  which  ore  pierced  with  air-holes ;  one  of  these  openings 
serves  to  admit  water  to  the  fish. 

*  It  is,  however,  necessary  to  guard  against  the  nse  of  these  articles 
of  food,  which,  I  am  certain,  have  been  the  chief  oanse  of  our  want  of 
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**  Upon  the  cover  of  the  second  neck  is  soldered  a  metallio  cylinder,    M.  Carbonnier'B 
12  centimeters  (4f")  long  and  having  a  hole  at  its  base.    This  cylinder  cju».  "^°**^      ^ 
is  intended  to  receive  small  pieces  of  charcoal,  which,  when  thrown 
into  the  water,  keep  it  in  a  good  state  of  parity.    In  order  to  prevent 
the  fish  from  striking  against  the  rongh  surface  of  the  metallic  cylin- 
der, a  perforated  partition  has  been  made  in  the  interior. 

•*  A  thin  lining  of  zinc  tixed  upon  one  of  the  immersed  faces  of  the 
apparatus  prtrserves  the  parts  from  oxidation,  while  it  neutralizes  or 
considerably  reduces  the  production  of  infusoria.  This  physiological 
cause  of  the  diminution  of  the  multiplication  of  infusoria  in  a  medium 
in  which  but  little  electricity  is  set  free,  and  in  which  but  little  hydro- 
gen is  produced,  a  fact  which  my  numerous  experiments  have  fre- 
quently x)i;rmitted  me  to  establish,  deserves  the  attention  of  specialists. 

**  Such  are  the  principal  features  of  this  apparatus.  By  facilitating 
the  constant  surveillance  which  should  be  given  to  the  fish  kept  in  it, 
it  fulfills  all  t  he  desirable  hygienic  conditions.'' 

M.  Bertbelin  exhibited  another  ingenious  vehicle  for  trans-    m.  BeitheiixL 
porting  young  fish,  which  was  mounted  upon  two  wheels,  and 
the  revolving  axle  of  which  operated  an  atmospheric  pump 
for  the  i)uriK)se  of  forcing  a  supply  of  air  into  the  box  while 
en  route. 

The  enumeration  of  articles,  etc.,  in  this  department  of  the 
Exposition  may  be  closed  by  an  allusion  to  the  establish- 
ment of  Baron  Simon  Eevay,  a  model  of  which  was  shown  Baron  stmou 
in  the  Austrian  section,  but  contained  nothing  in  the  way 
of  apparatus  or  illustration  of  methods  employed  with  which 
fish  culturist^  of  Europe  and  America  were  not  already  fa- 
miliar. 

33  P  E— VOL  6 
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tion  of  fish. 


French  laws  -r^       t  

regulating      the  E. — LAWS  REGULATING  THE  CAPTURE  OF  FISH  AND  PRO 

capture  of  fish.  VIDING  F*  "R  THEIR  PROTECTION. 

Althoiiffh  the  artificial  culture  of  fish  received  its  first  in 
petus  in  France,  and  ba«  led  to  the  establishment  of  a  niim 
ber  of  flourishing  fish  farms  in  both  France  and  England 
yet  in  both  of  these  countries  more  attention  and  energy  h 
devoted  to  the  protection  of  the  fish  by  law  than  to  restock 
ing  the  depleted  waters  by  means  of  artificial  propagation 

Local  requirements  and  conditions  doubtless  have,  in  i 
great  measure,  directed  the  legislation  in  the  interests  of  the 
new  industry,  but  as  a  most  complete  and  thorough  protec 
tive  system  has  resulted  in  France,  and  as  the  streams  in 
America  are  fast  becoming  depleted  for  the  want  of  sucl] 
protection,  it  may  be  well  to  insert  a  short  digest  of  the 
French  system. 

Digest  of  the  DIGEST  OF  THE  PROVISIONS  OF  THE  FRENCH  REGULATIONS. 

French  rogula- 
lions  on  the  cap- 
ture and  protec-     The  right  to  fish  is  to  be  exercised  for  the  benefit  of  the  state  (nndei 

whose  exclusiye  control  it  is  placed  by  law) : 

1st.  In  all  streams,  rlyers,  canals,  and  dikes  navigable  for  vessela,  tow- 
boats,  or  rafts,  and  maintained  by  the  state  or  its  assigns. 

2d,  In  the  arms  of  streams,  in  meadows,  and  in  drinking  places  which 
derive  their  waters  from  streams  or  rivers  navigable  for  vessels  or  rafts, 
which  a  fisherman's  boat  can  at  all  times  easily  enter,  and  which  are 
likewise  maintained  by  the  state. 

The  right  of  fishing  is  to  be  awarded  by  public  sale  or  by  licenses  isaued 
at  a  certain  price.  Licenses  will  be  given  only  in  the  event  of  a  sale 
beiDg  impossible.  The  chief  provisions  of  the  "code,*'  having  in  view 
the  preservation  and  protectitm  of  fish  and  the  restocking  of  cert4ikin 
streams  with  desirable  varieties,  are  the  following : 

It  is  (orbiddcn  to  place  in  rivers  or  streams  navigable  for  vessels  or 
rafts,  or  in  canals,  any  dam  or  apparatus  the  object  of  which  is  entirely 
to  ))revent  the  passage  of  fish. 

It  is  forbidden  to  throw  into  the  water  drugs  or  bait  of  snch  a  nature 
as  to  iujure,  intoxicate,  or  destroy  the  fish.  Penalty,  $6  to  $60,  and  im- 
prisoument  one  to  three  months. 

It  is  forbidden  to  take  the  salmon,  trout,  etc.,  from  October  20  to 
January  31. 

The  taking  of  all  other  kinds  of  fish  and  of  crabs  is  forbidden  from 
April  15  to  June  15. 

This  prohibition  includes  all  manner  of  fishing,  oven  with  the  float- 
line,  held  in  the  hand. 

It  is  forbidden  to  take  salmon  less  than  9f  in  length,  or  trout,  etc., 
less  than  5^''  in  length.  If  taken  below  the  sizes  indicated,  they  mnst 
be  thrown  back  into  the  water. 
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The  meshes  of  the  nets  for  taking  sahnon  are  defined. 

The  method  of  determining  size  of  meshes  of  nets  is  defined  in  the 
code. 

It  is  forbidden  to  use,  simultaneously,  nets  or  implements  of  different 
kinds  on  the  same  bank  or  on  opposite  banks. 

It  is  forbidden  to  use,  simnltaneously,  several  nets  or  implements  on 
the  same  bank  or  on  opposite  banks,  except  at  a  distance  of  treble  their 
extent. 

It  is  forbidden  to  use  drag-nets,  except  such  as  are  known  as  scoop- 
nets,  to  be  managed  by  a  single  person. 

It  is  forbidden  to  place  in  streams  any  apparatus  the  object  of  which 
is  to  collect  the  fish  in  iuclosures,  ditches,  or  pools  from  which  they 
cannot  escape,  or  to  force  them  to  swim  through  passages  in  which 
snares  are  set. 

It  is  forbidden  to  place  weirs,  obstructions,  or  permanent  nets  near    Digest  of  the 

sluices,  dams,  natural  pools,  flood-gates,  mill-races,  or  fish-ladders.        French     regula- 

f^        '  o        f  J  tions  on  the  cap- 

It  is  forbidden  to  fish  with  any  implement  other  than  the  floating  tare  and  protec. 

line  held  in  the  hand,  within  sluices,  dams,  flood-gates,  mill-races,  ©r****"**^  ***** 

fish-ladders,  or  at  a  distance  of  less  than  30  meters  (100')  above  or 

below  such  places. 

It  is  forbidden  to  use  fire-arms,  blasting  powder,  dynamite,  or  any 
other  explosive  substance  for  the  purpose  of  catching  or  destroying  fish. 

It  is  forbidden  to  expose  for  sale,  sell,  buy,  transport,  peddle,  export, 
or  import  the  various  species  of  fish  during  the  time  when  it  is  unlaw- 
ful to  take  such  fish. 

These  provisions  do  not  apply  (o  ponds  or  reservoirs;  but  whoever, 
during  the  period  of  prohibition,  shall  expose  for  sale,  sell,  etc.,  any  of 
the  prohibited  varieties  of  fish  shall  be  obliged  to  furnish  proof  that 
such  fish  were  lawfully  caught.  The  law  ftirther  provides  that  whoever 
has  in  his  possession  any  prohibited  fishing  tackle  or  implements  shall 
be  obliged  to  furnish  proof  that  tJiey  were  intended  for  fishing  in  ponds 
or  reservoirs. 

The  provisions  relative  to  fishing  and  to  the  transportation,  etc.,  of 
fish  are  also  applicable  to  spawn  and  young  fish. 

Fishing  shall  bo  allowed  only  from  sunrise  to  sunset ;  and  the  law 
also  provides  that  fixed  nets,  etc.,  shall  be  raised  '*  by  the  middle,''  30 
hours  each  week  (from  Saturday  at.six  o'clock  in  the  evening  until  Mon- 
day at  six  o'clock  in  the  morning),  in  such  a  manner  as  to  leave  for  the 
free  passage  of  the  fish  a  space  19.(58^'  in  height.  Fishing  may  be  pro- 
hibited during  the  entire  year^  but  not  for  a  longer  period  than  five 
years. 

The  law  provides  for  the  erection  of  fish-ladders  at  certain  points -to 
secure  the  free  passage  of  fish. 

Prefects,  in  their  respective  districts,  may  determine  the  proper  meas- 
ures to  be  observed  in  emptying  into  streams,  etc.,  the  dye-stn&  and 
other  refuse  and  noxious  matter  discharged  from  factories  and  other  in- 
dustrial establishments. 

The  law  also  provides  that  no  party  to  whom  an  award  has  been 
made  shall  be  entitled  to  indemnity  or  reduction  of  the  price  of  his 
lease  by  reason  of  any  inconvenience  or  damage  resulting  from 
unavoidable  accidents,  or  from  the  navigation  service,  or  from  the 
work  of  repairing,  etc.,  canals,  dikes,  etc. 

In  the  event,  however,  of  his  fishing  operations  being  materially  dis- 
turbed, he  may  have  his  lease  annnlled,  if  he  so  desires.  The  exercise 
of  this  power  is,  however,  discretionary  with  the  proper  anthorities. 
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Parties  receiving  awards  shall  make  proper  arraDgements  \¥itli  ripa- 
rian proprietors  for  the  nse  of  snch  land  as  they  shall  need  for  the  pur- 
pose of  drawing  up  their  nets,  etc. 

Appendix  I  contains  **  Practical  instructions  for  the  restocking  of 
streams." 

The  law  provides  that  parties  receiving  awards  shall  see  to  it  that 

the  regulations  in  regard  to  the  management  of  flood-gates  of  factories, 

etc.,  are  properly  executed.    They  shall  ascertain  whether  the  water  is 

F^wilf *  re'^ul*^  directed  at  the  prescribed  times  into  the  ladders  erected  for  the  fish. 

tions  on  the'cap-  In  case  of  violation  they  shall  report  to  the  agents  of  the  department 

tton  of^tialf."*^'  *^*  of  roads  and  bridges. 

They  are  further  enjoined  to  protect,  in  their  respective  fishing  dis- 
tricts, the  most  useful  fish,  and  such  as  are  best  adapted  te  the  nature 
of  the  water.  For  this  purposa  they  shall  establish  artificial  spawn- 
ing grounds  if  the  natural  spawning  grounds  are  insufficient  or  defect- 
ive. They  shall  aid  the  officers  of  the  department  in  artificial  fecunda- 
tion. 

They  shall  transport,  at  their  own  expense,  eggs  fecundated  natur- 
ally or  artificially  to  the  places  that  are  most  favorable  to  their  incu- 
bation and  development.  They  shall  also  transport,  at  their  own 
expense,  young  or  adult  fish  to  those  parts  of  streams  that  need  to  be 
restocked. 

The  law  also  provides  for  the  appointment  of  agents,  fish-wardens, 
etc.,  whose  duty  it  is  to  protect  the  fish  and  enforce  the  fish  laws  in 
their  respective  districts. 

A  ''list  of  offenses  and  penalties  prescribed"  is  contained  in  the  law. 

THOMAS  B.  FERGUSON, 

Additional  Commissioner. 
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APPENDIX  I. 

PRACTICAL    INSTRUCTIONS    FOR   THE    RESTOCKING    OF        French  iMtmc- 

OfTTfT?  A  wfl  •  '^^^^  /^^  restock- 

oAlttiAMO.  vngn/gtreamn. 

Division  of  fresh-water  fish  according  to  their  usefulness.  Diviaious  of 

fresh -water  uhd. 

Fresli-wator  fish  are  divided  into  two  classes. 

The  first,  among  which  are  the  bull-head  {chahot),  the  loach,  and  the 
greater  part  of  the  bleak  tribe,  such  as  the  roach,  the  randosia,  the  blay, 
the  rotengle,  tbo  minnow,  etc.,  generally  very  little  esteemed,  and  of 
very  small  size,  do  not  oflfer  great  resources  to  the  public  consumption. 

The  other,  among  which  are  all  the  species  of  the  family  of  the 
salmon,  the  carp,  the  bream,  the  perch,  the  tench,  the  pike,  the  eel, 
etc.,  enter,  on  the  contrary,  to  a  large  extent  into  the  food  supply  of 
man. 

Special  attention  must  be  paid  to  the  propagation  of  the  latter,  use 
being  made  for  this  purpose  of  fecundation,  incubation,  artificial  hatch- 
ing, arrangements  calculated  to  favor  the  laying  of  eggs,  to  render  it 
possible  where  it  would  not  have  taken  place,  protection  of  the  repro- 
ducers, laying  beds,  and  young  fish. 

Nature  of  the  water  in  connection  with  the  kinds  of  fish.  Adaptation   of 

watent  to  certain 

flail 

In  order  to  operate  rationally  and  with  some  chance  of  success,  the 
conditions  of  the  medium  which  is  proper  for  ei»<ch  kind  are  important 
matters  to  be  known. 

All  waters,  the  nature  of  all  bottoms,  and  all  temperatures  are  not 
equally  well  adapted  to  the  multiplication  and  the  speedy  development 
of  all  fish. 

Runuing  and  clear  water,  flowing  over  beds  of  sand  or  pebbles,  and 
whose  temperature  during  the  prevalence  of  severe  heat  does  not  rise 
above  IG^  centigrade,  is  particularly  favorable  to  the  salmon,  trout, 
and  char. 

The  so-called  summer  fish,  such  as  the  carp,  tench,  bream,  etc.,  do  not 
thrive  imder  similar  conditions.  Their  growth  is  then  very  slow,  and 
their  reproduction  amounts  to  little  or  nothing.  They  require,  as  do 
all  white  fish,  waters  of  ordinary  richness,  tranquil,  with  a  muddy  or 
marly  bottom,  and  whose  temperature  during  the  summer  season  rises 
to  20^  centigrade  and  upwards. 

Time  of  laying  and  condiHons  in  which  it  tiikes  place.  Time  and  cou- 

ditiona  of  repro- 

The  period  of  reproduction,  the  conditions  under  which  each  species  ^^^^^^' 
spawns,  are  not  less  necessary  to  be  known,  that  suitable  measnios  may 
be  taken  in  due  season  to  favor  the  laying  of  eggs,  and  to  obtain  sub- 
jects whose  eggs  are  sufficiently  matured  to  permit  artificial  fecunda- 
tion. 

*  ^^Code  de  la  Piche  Fluviale.  Instruction  pour  Les  (rardes-PSohe.  In- 
structions pratiques  pour  le  Bepeuplement  des  oours  d^eau.**  Paris.  Impri- 
morie  Nationule,  MDCCCLXXVI. 
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Hm'^^^f^*^  *'2to"t      Altliongh  the  period  of  spawning  for  each  species  varies  according  to 
ing  of  streams,     tbo  climate,  and  even  according  to  the  advancement  of  the  seasou,  it 
may  nevertheless  be  fixed  in  a  general  way  as  follows : 

From  October  to  January  for  trout,  salmon,  char,  and  the  ell  pont  ( lottc). 

In  February  and  March  for  tht:  pike. 

In  April  and  May  for  the  barbel,  bream,  sandre,  common  char,  and 
perch. 

From  Juno  to  the  end  of  August  for  carp,  tench,  and  gadgeon. 

Each  species  reproduces  but  once  a  year. 

The  conditions  under  which  these  various  tish  lay  their  egga  present 
almost  as  much  variety  as  the  time  of  laying. 

Thus,  the  trout,  salmon,  and  char  deposit  them  and  bury  them  in  beds 

dug  by  them  in  banks  of  pebbles  or  gravel,  washed  by  fresh  ranning 

water. 

Time  and  con-     The  carp,  tench,  and  pike  attach  them  to  the  plants  which  g^w  and 

ductkni.^^  repro-  flQ^t  iu  the  calm  and  warm  waters  near  the  shore  or  in  shallow  bottoms. 

The  barbel,  bream,  and  gudgeon  scatt-cr  them  over  gravelly  bottoms 
where  they  are  exposed  to  currents. 

Finally,  the  perch  lay  them  in  a  mass  having  the  form  of  an  elongated 
purse,  and  iutertwines  them  among  the  roots,  submerged  branches, 
and  aquatic  vegetables  which  it  finds  in  tranquil  waters. 

Artificial  fe-  Multiplication  offish  hy  artificial  processes, 

cundatioD. 

In  a  state  of  nature  the  eggs  of  fish  are  subjected  to  various  causes  of 

destruction.  Not  only  may  the  eggs  be  disturbed  and  their  development 
arrested  by  conditions  accidentally  introduced  in  their  food  sapx>ly  in 
the  water,  but  also  their  number  is  constantly  diminishe<l  by  a  multi- 
tude of  insects,  water-fowl,  and  e8x>eeially  iish  which  prey  upon  them. 
Thus  it  is  seen  why  the  multiplication  of  the  various  species  stands 
in  so  low  a  ratio  to  their  excessive  fecundity.  Iu  order  to  promote  this 
multiplication  we  must  place  the  eggs  beyond  the  reach  of  their  enemies 
and  of  the  causes  which  may  ii^ure  them ;  which  result  can  be  obtained 
by  artificial  fecundation  and  the  processes  connected  therewith. 

Condition  of  Conditions  of  eggs,  and  milt  favorable  to  fecundation. 

e.fffiB  nud  milt  fa- 
vorablo  to  repro-     Whatever  may  be  the  species  which  it  is  desired  to  multiply  artifi- 

cially,  it  is  impossible  to  operate  with  success  if  the  milt  in  the  male 
and  the  eggs  in  the  female  are  not  ripe  and  sound. 

To  obtain  them  under  such  conditions,  the  best  means  is  to  catch  the 

subjects  when  they  frequent  the  spawning  grounds.    Nevertheless,  even 

when  they  are  taken  at  this  time,  the  laying  is  not  always  so  near  at 

hand  that  it  may  be  expected  to  take  place  immediately.    In  this  case 

the  fish  just  taken  are  placed  in  ponds,  and  a  few  days  usually  suffice 

to  bring  the  eggs  and  the  milt  to  the  desired  state  of  maturity. 

Siims    of    the     ^^®  ^f^S^  ^^  ^ipe  when  they  are  free  iu  the  belly  of  the  female.     Signs 

matdrity  of  the  visible  on  the  outside  reveal  this  maturity.    The  fiesh  around  the  anns 

*'^"^'  is  red,  swollen,  and  projects  like  a  pad,  and  in  many  cases  eggs  which 

have  fallen  by  their  own  weight  have  become  stuck  in  this  pad  and  sire 
seen  through  it  by  transparency.  The  belly  is  soft,  yields  to  pressure 
easily,  and  the  eggs  are  felt  to  move  from  side  to  side  under  the  touch 
of  a  person's  fingers.  Finally,  the  slightest  (ffort,  even  the  mere  sus- 
pension of  the  fish,  is  sufficient  to  cause  the  depositing  of  the  eggs. 

But  these  signs  of  maturity  are  manifested  as  well  when  the  eggs  are 
healthy  as  when  they  are  not  so.  It  is  only  possible  to  judge  of  the 
condition  after  some  have  been  received  in  a  vessel  containing  water. 
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Sound  cgffa,  at  the  moment  when  they  are  depoeited,  arc  rather  trans-  .  French  inntruc. 
parent  than  opaque.    They  are  of  a  uesh  color,  and  the  8umy  coating  in^  o/streavt^. 
which  covers  them  does  not  become  whitened  by  contact  with  the 
water. 

Unsound  eggs  have  a  muddy  color,  and  are  sometimes  wholly  or  par-    Signs  of  matu- 
tially  opa(xue.    At  other  times,  while  extremely  transparent,  they  have     ^  ^      ^  ^ 
a  central  nucleus  more  or  less  extensive,  and  the  mucous  matter  which 
surrounds  thorn,  and  which  is  usually  f^eminous,  whitens  and  disturbs 
tho  water  into  which  they  are  cast. 

To  attempt  the  fecundation  of  eggs  possessing  such  characteristics 
would  be  time  lost ;  they  must  be  rejected. 

In  the  male  the  milt  is  ripe  when  slight  compression  along  the  sides, 
or  merely  the  efforts  made  by  the  fish  in  struggling,  cause  it  to  be  de- 
posited. 

It  is  sound  and  in  good  condition  if  it  hus  the  color,  the  consistence, 
and  fluidity  of  cream. 

The  milt  which  is  obtained  by  means  of  strong  pressure,  which  comes    Maturity  of  the 
out  in  thick  drops  which  are  with  difficulty  diluted  in  water,  of  a  yeL™*^^- 
lowish  or  reddish  tint,  is  unsound,  or  has  not  yet  reached  maturity — con- 
sequently, has  not  its  fecundating  virtue.     It  should  not  be  used. 

Success  depends,  therefore,  upon  the  choice  of  subjects  and  the  state 
of  the  eggs  and  milt. 

It  is  proper,  as  far  as  possible,  to  operate  only  with  live  lish.  How- 
ever, fish  that  have  been  dead  for  a  few  hours  may  be  used,  provided 
their  milt  and  eggs  present  the  signs  that  are  characteristic  of  soundness. 

Processes  of  artificial  fecundation,  Proet'ss  of  ar- 

•^         "^  tiflcial     fecundo- 

In  order  to  accomplish  fecundation  thoroughly  and  rapidly,  it  is  nec- 
essary, in  tho  first  place,  whatever  be  tho  species  whose  eggs  it  is  de- 
sired to  fecundate,  to  x)lftce  in  two  buckets  filled  with  water,  on  one 
side  the  males,  on  the  other  the  females,  that  are  to  be  used. 

It  is  also  necessary  to  considiT  whether  the  eggs  to  be  fecundated 
remain  free,  like  those  of  the  salmon  or  trout,  or  whether  in  falling  they 
attach  themselves  to  foreign  bodies,  like  those  of  the  carp,  tench,  or 
barbel.  This  difiference  in  the  manner  in  which  the  eggs  act  requires  a 
difference  in  the  manner  of  proceeding. 

In  the  former  case  the  proper  method  of  operating  is  as  follows : 

After  having  procured  a  vessel  of  porcelain,  wood,  or  glass,  having  a  ^'*5"**^  of  »^gi?« 
wide  and  flat  bottom,  or  even  a  very  clean  pail,  it  should  be  filled  half  free, 
or  one-third  full  of  pure  and  limpid  water,  at  a  temperature  of  from  5^ 
to  1(P  centigrade  for  the  species  in  question  (trout,  salmon,  and  char). 
This  being  done,  the  female  is  taken  in  both  hands,  but  in  such  a  man- 
ner that  her  head  will  be  in  the  left  hand  and  her  tail  in  the  right  hand. 
As  soon  as  she  has  been  seized  and  has  ceased  struggling,  she  is  brought 
near  to  the  vessel  and  delivered  by  pressing  her  sides  gently  between 
the  thumb  and  other  fingers  of  the  right  band,  which  must  be  caused 
to  slide  from  the  head  to  the  tail  as  often  as  necessary. 

It  sometimes  happens  that  the  first  effort  is  not  attended  with  any 
result ;  the  female  retains  her  eggs  by  violent  contractions.  In  that 
case  no  attempt  must  be  made  to  hasten  matters,  but  it  is  proper  to 
wait.  A  few  seconds  are  ordinarily  snffieient  for  this  spasmodic  state 
to  cease,  and  the  eggs  then  pass  without  difficulty. 

The  first  operation  having  terminated,  and  the  water  having  been 
changed  if  it  has  been  soiled  by  the  deposit  of  mucus  or  by  excre- 
ment from  the  female,  the  male  must  immediately  be  seized  and  a  few 
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jR^«Mrft  inttnic^  drops  of  milt  extracted  by  the  same  process.    The  dispersion  of  this  over 
ing  o/»tream§.     the  eggs  is  then  facilitated  by  causing  a  slight  agitation  in  the  water 

(which  should  then  assume  a  very  slight  opaline  tint),  either  with  the 
hand,  with  a  feather,  or  even  with  the  tail  of  the  fish. 

The  same  male  will  furnish  sufficient  semen  to  impregnate  the  eggs 
of  several  females. 

About  one  minute's  repose  renders  the  impregnation  sufficient,  oud 
the  eggs  are  washed  by  renewing  the  water  several  times  in  the  vessel 
that  has  received  them. 

All  these  operations  may  be  executed  by  a  single  person  when  the 
subject  is  small,  but  fish  weighing  from  2  to  3  lbs.  require  the  aid  of  au 
assistant,  whose  dnty  it  ia  to  hold  with  a  linen  cloth  the  tail  of  the  fiah, 
in  order  to  render  its  contortions  less  violent. 

One  and  sometimes  two  assistants  are  necessary  for  fish  weighing 
from  5  to  6  lbs.  and  upwards.    The  operator  who  has  charge  of  the 
expulsion  of  the  eggs  cannot  do  it  well  in  such  cases  save  by  compress- 
ing from  front  to  back  with  his  hands  the  sides  of  the  female,  which  is 
suspended  by  the  gills  by  one  assistant  while  the  other  firmly  grasps 
her  tail,  in  order  to  prevent  any  sudden  movement. 
Process  of  ar-     Usually  eggs  which  are  to  be  laid  by  a  female  get  ripe  at  the  same 
tificial    feoaDda.  ^j^j^^  j^^^  j^j.^  detached  simultaneously  from  the  ovary,  and  are  simul- 
taneously in  a  condition  to  be  fecundated.     Nevertheless,  salmon  and 
trout  when  left  to  themselves  lay  their  eggs  at  difi'crcnt  times,  and  are 
several  days  in  spawning.    In  order  to  imitate  the  process  of  nature, 
therefore,  it  is  proper,  after  having  obtained  l]X)m  a  female  and  a  male 
a  certain  number  of  eggs  and  the  quantity  of  semen  which  is  necessary 
^  V'^S^***®^  '*■  ^  fecundate  them,  to  allow  the  subject  to  repose  in  a  pond  for  a  day 

at  least  before  repoatiug  the  operation.  But  what  may  be  done  with 
impunity  with  fish  that  are  intended  for  market,  and  that  may  be  kept 
for  some  time  in  narrow  places,  becomes  injurious  to  those  which  it  is 
desired  to  reserve  as  reproducers. 

Repeated  operations  fatigue  and  injure  them,  and  finally  prove  fatal. 
It  is,  moreover,  preferable  to  deliver  them  of  all  their  eggs  at  once,  and 
immediately  to  set  them  at  liberty. 

If  these  eggs  are  too  abundant,  which  happens  when  one  has  to  do 
with  females  weighing  from  3  to  4  lbs.,  they  should  not  be  all  received 
in  a  single  vessel  and  fecundated  in  a  mass.  They  should  be  distributed 
in  various  vesiiels,  and  little  lots  of  from  3,000  to  4,000  bo  fecundated 
separately. 

Feoundatioii  of  FeoundaHon  of  eggs  which  are  atituihed  1o  other  bodies, 

vf^  attached  to 

other  bodies.  p^^  ^^^^  which  become  attached  to  the  bodies  on  which  they  faU, 

such  as  those  of  the  carp,  tench,  etc.,  the  method  of  fecundation  varies 
somewhat  from  the  one  just  described. 

Several  pails,  of  a  suitable  size,  containing  water  at  a  temperature  of 
from  16^  to  20^  centigrade,  aquatic  plants  or  little  sprigs  of  heath,  and 
tufts  of  certain  shrubs  are  necessary,  and  three  persons  must  simul- 
taneously take  part  in  the  fecundation. 
Process.  ^^^  seizes  the  female  and,  by  the  manipulations  above  described,  de- 

livers her  of  a  portion  of  her  eggs ;  the  other  seizes  the  male  at  the  same 
time,  from  which  he  squeezes  a  few  drops  of  milt ;  the  third,  finally, 
receives  the  two  products  on  the  tnfts  of  grass  or  bunches  of  heath  im- 
mersed in  the  pail,  and  favors  their  mixture  by  gently  moving  these 
tnfts  and  turning  them,  in  order  that  some  of  the  eggs  may  become  fixed 
on  the  tufts  of  grass,  etc. 
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Here,  feciindatit)n  is  necessarily  partial.    When  a  tuft  is  suitably  cov-  .  Freyh  itiMtrue- 
Ared  with  eggs  it  is  immediately  passed  to  another  pail,  and  the  same  ing  <^f  ttreanu. 
operation  is  performed  until  the  fish  that  are  being  operated  upon  are 
nearly  exhanstod. 

The  fecundnlion  of  the  carp,  tench,  and  all  tiah  whose  eggs  adhere, 
requires,  as  is  seen,  more  care  than  that  taken  with  salmon  and  trout, 
and  gives  no  less  favorable  results  when  properly  executed. 

These  fish,  moreover,  may  be  multiplied  by  a  more  simple  method,  Fecundation  of 
which  renders  recourse  to  artificial  fecundation  unnecessary.  It  is  suf-  offer*bo5ue»^  ^ 
ficient  to  place,  at  the  time  of  reproduction,  in  reservoirs,  dikes,  and 
even  pools,  supplied  by  natural,  pure,  and  warm  water,  several  adult 
couples  of  the  species  which  it  is  desired  to  propagate  (carp  or  tench 
for  instance),  in  order  to  obtain  an  abundance  of  eggs,  especially  if  care 
be  taken  to  create  in  these  basins  artificial  spawning  grounds  when 
vegetation  does  not  furnish  good  laying  conditions  therein. 

Transportation  of  fecundated  eggs.  Transportation 

of       fecundated 

If  the  eggs  artificially  fecundated  are  to  undergo  incubation  in  appa*  ^^^' 
ratus  arranged  beforehand  on  the  spot  or  in  the  vicinity,  they  are  poured 
directly  into  that  apparatus  as  the  operations  are  accomplished. 

If  they  arc  to  pass  over  a  great  distance  before  reaching  their  desti- 
nation, they  are  then  placed  in  conditions  which,  while  diminishing 
losses,  render  their  transportation  more  easy.  These  conditions  vary 
according  to  t^he  state  of  the  temi)eraiure  and  the  nature  of  the  eggs. 

For  free  and  resisting  eggs  wooden  or  tin  buckets  are  kept,  in  which 
they  are  placed,  without  water,  in  layers  one  above  another,  between 
moss  that  has  been  previously  washed  and  well  twisted.  The  humidity 
which  it  retains  after  being  washed  and  twisted  is  sufficient  to  prevent 
the  eggs  from  becoming  dried. 

In  causes  where  frost  is  to  be  feared,  the  box  containing  the  eggs  is 
inclosed  in  a  larger  one,  and  the  empty  space  between  the  boxes  is  filled 
up  either  with  perfectly  dry  moss  or  with  hay,  sawdust,  or  other  sub- 
stances which  oppose  the  direct  action  of  the  cold. 

Eggs  adhering  to  foreign  bodies,  such  as  those  of  the  carp,  roach,  etc., 
cannot  bo  transported  as  far  as  the  eggs  of  the  salmon  or  trout.  The 
slight  power  of  resistance  of  their  membranes  rendering  them  too  liable 
to  be  injured  by  contact  with  surrounding  objects,  it  would  be  impni- 
dent  to  carry  them  a  journey  of  two  or  three  days. 

If  the  distance  which  they  are  required  to  travel  is  one  of  a  few  hours 
only,  pails  full  of  water,  in  which  the  bodies  to  which  they  adhere  are 
plunged,  are  used  for  their  transportation. 

If  the  distance  is  greater,  the  bo<lies  supporting  the  eggs  are  inclosed 
in  small  bunches  in  a  basket,  care  being  taken  not  to  pile  them  up  too 
much  upon  each  other,  in  order  to  avoid  concussion,  and  care  being  like- 
wise taken  to  surround  each  bunch  by  a  single  or  double  wet  linen  cloth. 

The  eggs  which  are  agglomerated,  like  those  of  the  perch,  are  still 
more  delicate  than  those  of  the  tench  and  carp,  and  require  greater  care. 
They  must  not  be  transported  between  grasses,  herbs,  or  cloth,  especially 
if  they  are  to  go  a  considerable  distance,  but  in  glass  Jars  or  pails,  being 
three-fourths  full  of  water  of  the  same  temperature  of  that  originally 
used  in  incnbation. 

Incuhation  of  eggs, — Apparatus  required  5y  it.  Incubation    of 

eggs. 

Whatever  be  the  process  by  means  of  which  eggs  have  been  procured,     Apparatus, 
whether  these  eggs  be  free,  adhesive,  or  agglomerated,  they  should  by 
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French  instru^  no  means  be  left  to  chance  in  running  water  or  in  i>bnd8.    They  mast 
ing  of  tit  reams,     bo  protected  from  causes  of  destruction ,  which  in  nature  sometimes 

affect  whole  generations.    This  can  be  done  by  placing  them  in  par- 
ticular conditions. 

The  apparatus  with  continuous  current,  formed  of  trenches  or  little 
troughs  of  varnished  earthenware  50  centimeters  (IQ'')  long,  15  centi- 
meters (5f'')  wide,  and  10  centimeters  (4")  deep,  in  which  is  fitted  a 
hurdle  with  glass  rods,  is  perfectly  well  adapted  to  the  incabation  of 
the  eggs  of  the  trout,  salmon,  and  char,  and  its  use  is  attended  -with 
the  most  favorable  results. 
The  incabation     This  apparatus,  which  is  entirely  harmless  and  easily  washed,  renders 
nitua^with^c^n^  it  possible  to  observe  the  cleanliness  which  is  necessary  for  the  hatch- 
tinuous  current.  |jjg  ^f  i]^^  eggs,  and  easily  adapted  to  all  circumstances. 

It  may  be  reduced  to  a  single  trench,  supplied  by  the  water  of  a  fonn- 
tain,  a  cask,  or  of  any  receptacle  whatever.  The  trenches  may  be  mul- 
tiplied ;  they  may  be  arranged  on  parallel  series,  or  scaffoldings  in  the 
form  of  steps ;  or  they  may  be  placed  side  by  side  in  a  double  row  of 
steps  corresponding  to  each  other,  like  those  of  a  double  staircase. 

A  little  stream  of  water,  which  is  regulated  at  will  by  a  faucet,  secures, 
in  falling  from  one  trench  to  another,  a  current  which  secures  the  re^- 
lar  development  of  the  eggs,  if  these  eggs  are  not  piled  upon  the  hur- 
dles.   One  row,  or  two  at  most,  forms  convenient  layers. 
In  brookB  with     In  default  of  apparatus  of  this  kind,  the  eggs  of  salmon,  trout,  or 
pebbly  bottoms.  ^,^g^^  jjjj^y  -^  developed  in  natural  brooks  having  pebbly  bottoms, 

provided  they  be  protected  from  all  accident  and  the  water  be  rather 
cold  than  hot,  being  neither  very  deep  nor  very  rapid. 
The  lavarct.  Among  the  species  of  salmon  there  is  one,  the  lavaret,  which  inhabits 
lakes,  and  which  may  be  advautageously  acclimated  in  the  large  reser- 
voirs of  cauals  by  reason  of  its  great  fecundity.  The  incubation  of  its 
eggs  must  be  couducted  in  the  same  manner  as  that  of  the  eggs  of  the 
trout.  They  may  also  be  sown  like  grass  on  beds  of  pebbles  and  gravel 
in  shallow  water,  or  rather  they  may  be  spread  upon  beds  of  moss  par- 
tially submerged,  in  which  capillary  attraction  secures  a  constant  hu- 
midity. 

If  these  mosses  be  put  in  hatching  apparatus,  the  water  must  flow 
out  through  the  openings  made  in  the  lower  portion  of  the  stream,  op- 
posite to  that  by  which  the  current  enters. 

When  the  hatching  is  close  at  hand  the  passage  of  escape  is  closed, 
the  trough  is  filled,  and  the  young  fish  that  are  hatched  can  then  move 
about  freely.    But  instead  of  leaving  them  in  the  apparatus,  as  is  done 
with  the  other  species  of  the  same  family,  it  is  necessary  to  throw  them 
quickly  into  the  water  which  it  is  designed  to  stock,  because  they  are 
of  a  roving  nature, 
natcbiugofad-     The  apparatus  with  a  continuous  current  serves  also  to  hatch  the  ad- 
eggs,         liesive  eggs  which,  like  those  of  the  barbel,  require  running  water  for 
development. 
Thesalmonoids.     1"^^  most  suitable  temperature  for  the  eggs  of  the  salnionoids,  in 
whatever  condition  they  may  be  placed,  is  that  which  offc^rs  the  least 
variation  and  remains  between  6^  and  l(P  above  zero,  centigrade. 
Carp,  tench,     As  to  the  eggs  of  the  carp,  the  tench,  perch,  bream,  etc.,  their  incn- 
p«rc  ,  ream,  e  c.  i^j^^j^^  j^  accomplished  perfectly  well  and  safely  in  wooden  tubs,  or 

large  aud  ])ertectly  clean  pails  which  have  contained  no  iigurious  sub- 
stance. The  planks  to  which  these  eggs  are  attiiched  are  immersed 
therein,  aud  the  wattT  is  kept  at  a  temperature  of  from  12^  to  15^  centi- 
;;rade  for  perch,  and  at  W°  to  259  centigrade  for  carp  and  tench.     In 
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order  to  obtain  this  resolt,  tho  pails  are  sliaded  with  a  linen  cloth  from    French  i}i»truc- 
the  heat  of  the  sun's  rays,  to  prevent  the  water  from  reaching  a  tem-  {nj  o/utrcamn. 
perature  above  that  named.    Tlioy  are  covered  with  boards  or  moss  if 
the  cold  t<}uds  to  lower  it  too  mnch. 

After  tho  hatching,  the  yonng  ones  are  poured,  with  the  wat«r  that 
contains  them,  into  the  basin  or  tho  stream  which  it  is  inteudcd  to 
stock. 

For  tho  incubation  of  adhesive  eggs,  osier  baskets,  open-work  boxes    ApparatuH  fur 
or  baskets,  may  bo  used ;  these  are  placed — after  the  bodies  on  which  **i"  incubation  oi 
their  eggs  aro  attached  have  been  placed  in  them — in  the  coves  of  riv- 
ers or  the  little  natural  inlets  where  the  water  is  calm,  very  shallow, 
and  where  the  toniiH»raturo  is  favorable  to  the  development  of  the  spe- 
cies. 

In  order  that  these  implements  may  not  bo  removed,  they  aro  at- 
tached t  o  a  cord  fastened  to  tho  shore  by  a  stake. 

The  dovelopment  takes  place  of  itself;  tho  young  fish,  after  being 
hatched,  immediately  disperse  in  the  water  in  which  their  develop- 
ment has  taken  place. 

Duration  of  incubation, — Care  to  he  given  to  the  C'jgH  of  salmon^  etc.j  during     Duration  of  in- 

this  period,  cubation. 

Tho  duration  of  the  incubation  varies  according  to  the  species  and 
tho  tomi>craturo  of  the  water.  Under  normal  conditions  it  is  from  10 
to  15  days  for  the  carp,  tench,  and  barbel ;  about  20  di^ys  for  pike  and 
commou  cbar ;  1^  to  2  mouths  for  the  trout  and  salmon.  Tho  latter, 
during  this  long  period,  require  some  little  care.  Thus,  for  every  two 
or  three  days  tho  eggs  which  have  become  white  should  be  removed 
with  nippers.  These  eggs,  being  dead,  become  the  seat  of  a  parasitical  Caro  during  in- 
vegetation,  which  injures  tho  others  if  they  are  not  removed.  It  is  also  <^"^'*"""- 
necessary,  during  the  tirst  two  weeks,  to  avoid  agitating  them,  and  es- 
pecially transporting  them,  no  matter  how  small  tho  distance  may  be. 
Peri'ect  repose  is  absolutely  necessary  to  them  during  tho  first  few  days. 

Subsequently,  when  the  shape  of  the  young  fish  is  well  marked, 
when  the  eyes,  like  two  blackish  points,  show  through  the  external  mem- 
brane, the  movements  or  the  agitation  which  may  be  necessary  is  no 
longer  att<;nded  with  the  same  danger.  One  can  then,  if  necessary, 
cleause  th(}  apparatus  of  the  sediment  which  the  water  may  have  de- 
posit^Hl  there,  draw  the  hurdle  and  its  contents  from  tho  little  troughs, 
and  transfer  tho  eggs  from  one  hurdle  to  another. 

This  is  also  tho  period  of  development  which  must  be  selected  for 
their  transportation.  For  this  purpose  the  process  is  the  same  as  for 
free  eggs  whose  fecundation  is  desired.  When  arranged  in  layers  in 
boxes,  upon  damp  moss,  they  reach  their  destination  securely.  When 
replaced  for  incubation,  after  being  unx>acked,  they  continue  their  evo- 
lutions and  aro  not  slow  in  hatching. 

Care  required  hy  the  young  fish  after  birth.  Caro  of  the 

youn;;  flab. 

Aft<ir  hatching,  tho  young  fish  do  not  all  show  the  same  instinct. 
The  majority  of  those  called  white  fish  and  summer  fish,  like  the  carp, 
disperse  almost  immediately  in  the  water,  and,  in  consequence  of  their 
vivacity  and  sniallness,  re(|uire  no  kind  of  protection.  Wliat  is  essen- 
tial for  this  species  is  that  the  water  in  which  they  are  developed,  and 
into  which  they  are  thrown  when  turned  loose,  should  offer  good  con- 
ditions of  security,  shelter,  and  t-emperature. 
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French  imtrw-     The  species  of  the  salmon  family — the  lavaret  excepted — ^have,  on  the 
ing  o/ittrMTM.     contrary,  on  leaving  the  egg,  an  enormons  ponch  or  umbilical  bladder, 

which  condemns  them  to  Immobility,  and  renders  them  incapable  of 
avoiding  by  flight  the  voracity  of  their  enemies. 

The  action  of  man  must,  therefore,  here  interfere,  and  it  can  do  so 

efficiently  by  preserving  these  valuable  fish  in  the  apparatus  for  some 

Care  of  the  time.    They  must  be  left  there  in  the  most  absolute  security;  sheltered 

young  flsh.  from  the  bright  light,  and  without  food.    The  element  contained  in  the 

enormous  vesicle  which  they  carry  supplies  their  needs  for  about  one 
month.  When  this  vesicle  is  on  the  i>oint  of  entire  absorption — which 
takes  place  towards  the  end  of  five  or  six  weeks — ^they  are  then  with- 
drawn from  the  earthen  trenches,  either  to  be  placed  in  little  brooks, 
in  basins  designed  for  young  fish,  from  which  all  destructive  agents 
have,  as  far  as  possible,  been  removed,  or  to  be  conveyed  directly  to 
the  ponds  or  rivers  which  they  are  designed  to  stock. 

oi^ySS^^t  ^^'^^  ""f  iransporiaiion  of  the  young  fish. 

The  younger  the  fish  the  greater  the  security  with  which  they  may  be 
transported. 

For  the  transportation  of  fish  which  have  lost,  or  are  on  the  point  of 
losing,  their  umbilical  vesicle,  glass  jars  are  used,  cutpable  of  containing 
from  2  to  3  liters  (3  quarts),  which  are  contained  in  baskets  with  com- 
partments (bottle-baskets  for  instance),  and  nearly  two-thirds  full  of 

Jars.  fresh  and  limpid  water.    The  jars  should  not  contain  more  than  500  or 

600  fish.  In  this  way  they  can  be  conveyed  for  great  distances  with 
little  or  no  loss,  if  care  be  taken  to  renew  a  considerable  part  of  the 
water  in  the  jars  from  time  to  time  during  the  journey.  This  precaa- 
tiou  is  especially  necessary  when  the  temperature  of  the  air  is  high, 
but  in  this  case  it  is  well  to  use  ice,  small  portions  of  which  are  placed 
successively  in  the  jars. 
If  it  is  required  to  transport  fish  which  have  already  attained  a  size 

Casks.  of  5  or  6  centimeters  (2'0;  the  glass  jars  are  insufiicient.    Small  casks 

with  a  large  opening,  well  cleansed  by  long  steeping  of  the  noxious  sub- 
stances that  may  bo  found  in  the  wood,  will  then  fulfill  the  conditions 
which  are  necessary.  They  are  about  half  filled  with  water  at  a  low 
temperature,  which  is  likewise  renewed  during  the  journey,  if  possible, 
and  which  is  aerated  from  time  to  time,  by  the  aid  of  a  pump,  with  a  con- 
tinuous jet  of  water.  Several  thousands  of  young  fish  may  thus  be 
transported  to  a  great  distance. 

The  fish  of  a  pretty  large  size  are  transported  by  the  same  means,  but 
in  small  numbers  only. 

The  eel  is  one  of  the  fresh- water  species  that  may  be  taken  in  largo 
numbers.  Its  flesh  is  esteemed,  its  growth  rapid.  It  is  important  to 
introduce  it,  in  as  large  numbers  as  possible,  in  streams  that  do  not  con- 
tain it.  This  can  be  done  the  better  as  it  is  taken,  when  young,  in  pro- 
digious (luantities.  It  is  thus  taken  annually  in  all  large  rivers  at  the 
syzygies  of  April  and  May. 

Transportfttion  In  order  to  transport  eels  from  the  place  where  they  are  taken  to  that 
to  which  it  is  designed  to  talce  them,  the  method  which  has  hitherto 
been  most  successful  is  that  which  consists  in  placing  the  young  eels, 
without  water,  in  close  baskets,  at  the  bottom  of  which  is  placed  an  old 
linen  cloth  or  some  strong  paper,  and  which  are  then  filled  with  straw, 
well  soaked,  to  which  a  few  aquatic  plants  are  added ;  the  straw,  how- 
ever, must  not  be  too  much  heaped  up.  Baskets  thus  arranged  are 
capable  of  containing  from  4,000  to  5,000  young  eels. 
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Arrangements  suitable  for  the  natural  laying  of  eggs, — Spawning  grounds,   ^J^^'Jf*  ^'"toS 

The  agency  of  man  moat  co-operate  with  these  means  of  propagation,  ^  ^   ** 
either  to  take  care  of  the  natural  spawning  beds,  or  to  multiply  them 
artificially  when  they  are  insafficient,  or  to  create  them  when  they  dc 
not  exist  or  when  they  have  been  destroyed. 

Thus,  when  it  is  required  to  dredge  a  certain  portion  of  the  river  Spawning 

which  is  known  to  bo  a  place  of  reproduction  for  trout  or  any  other  8X)e-  8"*^**^- 
cies  which  spawns  on  pebbles,  the  operation  should  not  be  performed 
until  the  hatching  time  is  over,  and,  if  possible,  some  place  should  be 
reserved  for  the  subsequent  laying  of  eggs  at  the  most  favorable  points. 

The  same  is  the  case  as  regards  the  cutting  of  herbs  in  places  where 
fish  collect  for  the  purpose  of  spawning.  This  cutting  should  not  take 
place  until  the  time  of  laying  is  passed,  and  if  it  is  absolutely  necessary 
that  it  be  done  before,  the  necessity  of  the  case  may  be  reconciled  with 
the  interests  of  reproduction  by  leaving  tufts  of  aquatic  plants  at  in- 
ter^'als  at  the  points  which  are  most  frequented  by  Qsh,  and  which  are 
the  best  protected  and  the  least  deep. 

In  those  streams  which  have  no  natural  spawning  grounds,  and  in 
which,  in  consequence  of  works  executed  on  account  of  the  require- 
ments of  navigation,  they  have  become  entirely  destroyed,  this  lack  of 
conditions  necessary  for  the  reproduction  can  be  supplied  by  artificial 
spawning  grounds,  which  are  established  about  a  month  before  the  time 
when  the  lisli  usually  lay  their  eggs. 

The  organization  of  these  spawning  grounds,  their  position,  and  the 
material  jiroper  for  their  construction  necessarily  diifers  for  the  species 
for  which  they  are  intended. 

For  the  salmon,  trout,  and  umber  it  is  proper  to  select  a  brook  or  the  Sahnon,  trout, 
branch  of  a  river  of  little  depth,  having  a  solid  bottom,  without  mud  or 
vegetation,  where  the  water  is  flowing  and  limpid,  and  this  l»ottom 
should  be  covered  throughout  an  extent  of  from  2  to  3  square  meters 
with  a  layer  of  from  10  to  20  centimeters  of  small  round  stones  mixed 
with  gravel.    The  larger  stones  should  be  the  size  of  a  man's  fists. 

The  laying  beds  are  prepared  for  the  barbel  (and  other  species  whose 
eggs  adhere  to  stones)  with  small  stones  and  gravel,  arranged  in  heaps 
in  muddy  currents. 

As  to  the  spawning  grounds  for  the  carp,  tench,  and  generally  for  all  Carp,  tench,  etc. 
other  fish  whoso  eggs  adhere  to  plants,  they  are  established  either  with 
small  cakes  of  somewhat  thick  grass,  which  is  arranged  side  by  side,  in 
the  form  of  a  meadow,  or  with  aquatic  plants,  rushes  dug  up  with  the 
earth  that  sustained  them  and  replanted  in  groups  at  the  bottoms  of 
rivers,  or  in  flat  wooden  boxes,  or  with  laths  or  poles  1|  or  2  meters 
in  length,  of  which  a  sort  of  hurdle  fence  is  made,  to  which  are  attached 
tufts  of  grass  or  roots,  bunches  of  heath,  small  wood,  or  rushes,  in  such 
a  manner  as  to  imitate  little  clumps  of  trees. 

These  spawning  grounds  must  be  placed  at  small  depths  on  the  gently- 
sloping  borders  of  creeks  or  coves,  well  exposed  to  the  sun  and  in  tran- 
.  quil  and  warm  water.    They  should  be  placed  in  an  oblique  or  horizon- 
tal position,  acccording  to  the  locality,  and  stone  ballast  is  used  for  sink- 
ing these,  which  are  wattled. 

The  spawning  grouuds,  whether  natural  or  artificial,  a'ttract  the  fish       Protection  of 
to  the  same  place  and  render  its  capture  very  easy.    In  order  to  prevent  gtSunds^*^*""*^ 
the  devastating  eflects  resulting  therefrom,  it  is  proper,  wherever  sur- 
veillance  cannot  be  easily  exercised,  to  protect  the  spawning  grounds 
and  their  approaches  either  by  fragments  of  rocks  scattered  over  the 
bottom  or  by  the  aid  of  iKwts  solidly  driven  in  at  a  distance  of  a  few 
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Jteaek  Jiutnu-  meters  from  each  other,   oDd  having  noils   driven  into  them.     Thii 

'10  i/ttriamt.     method  renders  the  use  of  nets,  snch  as  the  scoop-net,  impoHiiblCf  )in< 

nnUifies  the  effect  of  the  seine  and  other  dng-sets. 

Spawning     In  order  to  complete  the  mBBmrescaJcnlated  to  secure  the  restockin) 

granndL  of  streoma,  nataral  reprodnctioD  mnat  be  protected  bf  facilitating  th 

access  to  the  laying  places  to  the  Qsh  over  the  dams ;  by  taking  car 

that  the  fish  are  neither  taken  nor  disturbed  at  the  time  of  spsvniiig 

hj  removing  from  the  spawning  gronnds  whatever  can  be  iqjnriona  I' 

the  eggs  deposited  there  or  to  the  yonng  fish  Joat  batched. 

Dncks  and  geese,  being  vei?  destrnoUve  to  the  eggs  and  yonng  fiah 
shonld  be  carefully  kept  away  from  the  flahing  districts,  at  least  duriii] 
tlie  period  of  laying. 
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APPENDIX  !!• 


MARITIME  FISHING  STATISTICS,  1876. 


REPORT  TO  THE  MINISTER.* 


IV'eneh  mari- 
time fishing  gta- 
titties. 


Paris,  September  17,  1877. 

Tho  report  which  I  had  the  houor  to  present  last  year  to  the  Minister's 
pre<lece8sor,  Hiibinitting  to  him  tho  fishing  statistics  for  1875,  contains 
a  statement  of  tho  laws  governing  this  important  branch  of  tho  service  jj^^^^*^  "*   ^' 
of  tho  marine  department. 

I  do  not  desire  to  recur  to  that  document,  which  was  mado  pnblic, 
but  in  transmitting  statistics  for  tho  year  187C  to  Admiral  Gicquel 
de»  Touches,  I  am  happy  to  bo  able  to  say  that  it  shows  in  the  yield  of 
the  fisheries  a  very  considerablo  increase. 

This  increase,  compared  to  the  results  obtained  in  1875,  is  11,824,049 
fr.  (82,304,809),  as  shown  by  the  following  table: 

Increiflc  in  the 
..-    3'ield  of  tlshciies. 


Fishing  in 
boats. 


In  1875.  the  product  of  the  varioos  fisheries  was 

repress  ntc«l  by  tho  samof 

In  1876,  the  valae  of  the  product  was  

Total  increase  in  1876 


Franeg. 

72. 878, 440 
83.  KM),  407 


11. 152, 021 


Fishing  on 
foot 


Francs. 

4,788,090 
5,460,124 


672,028 


Total. 


Francs. 
77,166,542     Table. 


11.  ^24, 040 


Brest, 
L'Orient. 
Itochefort, 
Tonlon 


These  figures  relate  almost  exclusively  to  tho  first  throe  maritime 
districts.    In  that  of  Cherbourg  (the  first),  a  considerable  increase  is 
remarked  in  the  yield  of  herring;  in  tho  second  (Brest),  tho  cod  fishery    The   maritime 
of  Newfoundland,  that  of  the  mackerel,  and  principally  that  of  the    c^bourg, 
sardines,  contribute  largely ;  finally,  in  the  third  (L'Orient),  the  sardine    ~ 
fishery  was  considerably  improved.    As  to  the  two  other  maritime  dis- 
tricts, the  fourth  (Rochefort)  and  tho  fifth  (Tonlon),  the  results  of  their 
fisheries  in  1876  present  only  unimportant  variations  when  compared 
to  tho  results  of  tho  preceding  year. 

The  three  following  tables  show  for  the  years  1875  and  187(5 — 

1st.  The  quantities  of  fish  taken,  expressed  in  kilos,  in  numbers,  or 
in  measures  of  capacity,  according  to  the  nature  of  the  products. 

2d.  Tho  value  in  money  of  these  same  products. 

3d.  The  number  of  men  and  tho  number  of  vessels  employed,  together 
with  tho  tonnage  of  these  vessels. 


*  Ministire  de  La  Mariite  ei  den  Colonies,    StatisUqae  dea  PSokes  Afari- 
Hme8f  1R70.    Paris.    Imprimerie  Nationale,  1877. 
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Table  I,— QMwHtin  offiOie: 


ISTO. 

I=™„. 

IJoCTttue. 

14.B5S.flM 

SKI 

gsss 

14,3SS,M4 

•■!SSS 

4,  1S1,B37 

lilBRoTO 
l,3ii:ilO 

SI 
IS 

4j,sn,wB 

■ass 

4,(MH,sia 

2.»a8.Ml) 

Icolanddod {poondii 

4.587,1» 

B,  42^653 

ll,r?4.45S 

217,774,071 

■■i,iH78i' 

•"■"">"" jiS,i.: 

i,SI7,»7 

s3,Dia,eH 

"»"'• !S.i- 

i.8M.na 

siLr'-'-.-.'S 

i7Ma> 

^""■" Hs. 

I,  378,' 004 
3.380,431 

835,  BOS 

It  appoon  from  this  tabic  that  tho  j-icld  of  codSali  (Ncwfoundliuid 
and  Iceland),  of  bening,  mackerel,  ancUovies,  and  of  varioua  fish,  in- 
dicated noderthe  headof  "other  fiah,"  oinonatedtD  1876  to  109,557,116 
kilos  (241,0S&,G55  Iba.).  These  producU  yielded  in  1875,  09,330,740 
kitoB  (218,&37,T38  lbs.),  ehonlDg  an  increoso  for  187G  of  10,22!i,37ti  kilos 
{22,408,027  lbs.).* 

The  same  table  shows  an  increase  for  1B76  of  317,774,071  aordiuoa, 
C3,040,«)4  oysters,  50,333  hcctoUt«rs  (1,329,731  gnUons)  muasols,  ST-JiOSi 
kilos  (635,966  lbs.)  shrinips,  C0,94S  cnbic  meters  (arnendtrMKH  nuiriRs). 

On  the  other  haod  a  diminution  is  shown  of  6,044  hectoliters  (175,5S5 
gallons)  of  various  soita  of  shell  fish,  and  333,673  lobsters. 


ot  Bill  iBken. 
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*  It  is  to  be  remarked  tbat  while  the  codfishety  shows  an  increase  of 
1,:{41,085  kilos  (3,968,049  lbs.)  in  Newfoundland,  it  shows  a  decrease  of 
2,078,499  kilos  (4,587,190  lbs.)  in  Iceland— a  diminution  of  737,434  kilos 
(1,623,354  lbs.)— being  the  total  result  of  this  fisher]'  in  1876  compared 
with  the  year  1876. 
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Tbua,  in  ISiH  it  is  e«en  that  there  were  10  veeaeU  leas  than  in  1875 
for  NewfoDDdluDd,  and,  notwithstaading  this  (lecreaM,  as  increase  of 
1,341,065  kilos  (2,950,343  lbs.)  in  the  quantity  taken,  and  in  tbo  valne 
of  this  prodDct  an  increase  of  1,331,334  flr.  (8266,264.80}  in  favor  of 
1876.  These  flgnrcB  clearly  show  that  the  fisliery  nag  mncli  more  iDcrmsadprad 
prodnctive  last  year  than  the  preceding  year.  Tho  vessels  of  Saiut- " 
Malo,  of  Granville,  and  of  fiaint-Briene  contributed  moat  to  the  im- 
provemont  shown.  On  the  east  coast  the  cod  appeared  in  abundance 
in  the  barbore  of  the  center  of  this  part  of  the  island  of  Newfoundland; 
the  harbors  sitnatod  between  Fichot  and  Conche  were  partictUarly 
favored.  To  the  north  and  south,  on  the  other  hand,  the  fishing  was 
rather  poor.  The  west  coast  shows  the  least  favorable  rcsnlt ;  the  fish- 
ery was  really  diaastrons  for  the  vessela  whoso  crews  were  established 
on  land  and  for  those  which  cruised  in  the  gnlf. 

The  herring  fishery  attracts  large  numbers  of  English  and  American  Engllab  ntid 
cniisers  to  the  coast  of  the  island  of  Newfoundland  in  the  month  of  tiUon. 
September.  They  fish  generally  with  excellent  sncccas,  and  our  ship- 
owners cannot  bo  too  strongly  urged  to  engage  in  this  fishery  onalarge 
*  scale.  They  would  derive  almost  certain  profit  therefrom,  and  would, 
by  their  presence,  drive  away  an  entire  fleet  of  rival  schooners,  which, 
while  fishing  for  herring,  also  take  the  cod  when  an  opportunity  offers. 

The  English  use,  for  the  coastwise  fishery  in  the  Onlf  of  Labrador,     [.abndar. 
fast-sailing  schooners,  which  enable  them  to  follow  the  cod  in  its  move- 
ment's.   Their  boats  are  lighter  and  bettermade  than  onrs  for  line  fish- 
ing ;  our  boats  have  no  real  superiority  save  when  large  seines  are  used. 
34  P  E — VOL  5 
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French  mari-  It  is  not  to  bo  doubted  that  for  cod  fishing  on  the  banks  a  schooner 
titties.     ^^^  '^  would  be  more  serriceablo  than  a  heavy  French  vessel,  which  must  be 

sent  with  material  sometimes  20  and  30  leagues  from  the  center  of  the 
fishing  grounds. 
American  vcb-     The  Americans,  who  are  dailj  becoming  more  numerous  on  the  banks, 
^  "*  likewise  fish  with  schooners  and  wherries. 

Our  captains,  who  are  frequently  among  them,  are  alone  able  to  say 
what  are  the  best  vessels ;  nevertheless  good  results  ore  {tointed  ont 
which  are  obtained  by  the  English  in  the  use  of  wherries. 
•  .^^'^"*'?^''     In  my  last  year's  report  I  stated  that  the  implements  (nets  and  drag- 
nets  and   dn^'  lines  uscl  in  Norwegian  cod  fishing)  had  been  sent  to  the  commandant 

of  the  islands  of  Saint-Pierre  and  Miquelon,  who  was  to  give  them  a 
trial.  The  local  commission,  charged  with  the  exx^nments,  has  ex- 
pressed the  opinion  'Hhat  these  implements  are  in  nowise  snitable  for 
fishing  off  the  islands  of  Saint-Pierre  and  Miquelon." 

This  opinion  does  not  seem  to  be  shared  by  certain  ship-owners,  as  is 
shown  by  the  orders  for  similar  implements  sent  by  them  to  Bergen, 
and  by  the  publication  in  a  newspaper  at  Saint-Malo.of  an  article  re- 
futing the  opinion  of  the  commission  at  Saint-Pierre.  In  view  of  these 
discrepancies  of  opinion,  orders  have  been  sent  to  the  commandant  of 
the  station  at  Newfoundland  to  experiment  with  the  implements  in 
question. 
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The  year  1876  sliows  an  increase  of  8  vessels  for  Iceland,  and  yet  the 
above  table  shows  a  diminution  of  4,572,698  lbs.  from  the  quantity  of 
cod  taken,  and  of  $113,367  in  the  value  of  the  product  as  compared  with 
that  for  the  year  1875.  Being  favored  by  the  weather,  the  tishery  on 
the  west  coast  was  very  productive;  on  the  other  hand,  on  the  east 
coast  and  to  the  south,  which  localities  are  usually  frequented  by  the 
largest  number  of  French  fishing  boats,  the  fishery  was  very  unsuccess- 
ful ou  account  of  bad  weather  and  ice.  The  second  season,  as  the  same 
influences  prevailed,  was  no  better.  Fish  are  always  abundant  in  the 
vicinity  of  Iceland ;  the  success  of  an  expedition  dei>end8  •entirely  on 
the  state  of  the  atmosphere  during  the  fishing  season.  Although  the 
diminution  in  the  number  taken  is  considerable,  it  is  to  be  remarke<l 
that  that  of  the  product  sales  is  much  less  so.  The  fish  being  scarcer 
than  during  the  preceding  year,  prices  rose,  so  that  owners  found  a 
compensation  in  this,  in  which  the  crews  were  unable  to  participate, 
being  for  the  most  part  engaged  on  shares. 
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1875 

48,024,042 
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♦}'J|2:212   Herring  tishery. 

1876 - 



Increase  in  1870. 

8,410,437 

405,003 

During  the  years  1874  aud  1875,  the  herriug  fishery  was  put  to  a  se- 
vere test,  both  on  account  of  tlio  marked  decrease  in  the  quantity  taken 
and  on  account  of  the  difficulty  of  disposing  of  what  was  taken  at  re- 
munerative prices.  The  various  causes  which  were  uufav^orable  to  this 
industry  have  been  explained  in  the  preceding  statistics.  Ship-owners 
and  masters  of  vessels  did  well  not  to  yield  to  discouragement,  for  the 
year  1876  made  amends  in  a  great  measure  for  their  losses,  showing,  in 
comparison  with  1875,  an  increase  of  8,410,437  lbs.  in  fish,  and  an  in- 
crease i!i  value  of  §495,093.  This  favorable  result  is,  so  to  speak,  ex- 
clusively due  to  the  vessels  sent  from  the  port  of  Boulogne,  the  other 
ports  whence  vessels  are  sent  showing  but  very  slight  improvement 
over  the  yield  of  the  preceding  season. 

The  herring  fishing  at  Boulogne,  the  material  for  which,  both  in  boats  Boulogne, 
and  nets,  may  be  approximately  estimated  at  five  millions,  yielded  in 
1876  a  not  profit  of  nearly  200  per  cent.  Naturally  the  material  condi- 
tion of  the  seamen  of  that  quarter  is  affected  by  the  progress  made, 
and  the  comfort,  which  is  almost  general,  has  an  influence  upon  their 
moral  condition,  which  is  as  good  as  possible. 

In  his  report  at  the  close  of  the  year  1876,  the  commandant  of  the    Report  of  the 
station  of  the  channel  and  the  North  Sea  expresses  himself  as  follows :  ^^^^    commancl- 

"  I  think  it  proper  to  call  attention  to  one  question,  which  is  not  snf- 
ficiently  considered  by  our  ship-owners  and  salters,  in  my  opinion ;  I 
mean  the  development  of  our  herring  trade.  It  is  undoubtedly  wise 
to  have  a  certain  run  of  business,  the  profits  of  which  are  assured ;  bnt  it 
is  also  well  to  endeavor  to  enlarge  it.  In  years  like  that  which  is  just 
past  [1876 J,  when  the  demand  is  far  in  excess  of  the  production,  the 
scarcity  in  the  market  has  no  other  inconvenience  than  the  diminution, 
to  a  certain  extent,  of  the  competition  of  purchasers.  But  suppose  an 
abundant  year  comes,  in  which  foreign  and  fY^nch  vessels  will  glut  our 
market  with  these  products,  and  then  prices  fall  to  such  a  degree  that 
the  fisherman  will  not  find  in  his  occupation  a  remuneration  for  his 
outlay  and  labor.  Let  a  few  such  years  follow,  and  the  fishing  interest 
will  be  ruined ;  exx>erience  has  shown  this. 

**  We  must,  then,  look  the  future  in  the  face,  widen  our  horizon,  and      Necewity  for 
study  the  herring  question  in  a  not  too  limited  point  of  view.     It  is  market  for  he^ 
important  to  enlarge  our  market  by  making  every  effort  possible  to  in-  '^S- 
crease  the  consumption  of  the  herriug,  especially  in  France.     If  the 
market  of  the  North  can  be  useful  to  us  in  disposing  of  the  herring  of 
the  first  fishing,  called  the  Scotch  herring,  the  French  market  must  es- 
pecially attract  our  attention  for  the  subsequent  periods  of  the  fishery ; 
it  is  vast  enough  to  absorb  alone  the  entire  product  of  the  French  fish- 
eries, and  more  too.    What  must  be  done  to  develop  the  consumption 
of  these  fish  in  France  T    The  herring  must  be  sold  cheap ;  it  must  be- 
come the  food  of  the  lal>orer,  and  be  no  longer  an  article  of  luxury. 
When  at  a  distance  of  a  few  kilos  from  the  centers  of  production  we 
see  red  herring,  which  scarcely  realize  7  centimes  (If  cts.)  to  the  seller 
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Fren^  marir  qnoted  at  20  aud  25  centimes  (4i  ots.))  we  must  not  be  aatonished  if  the 
titties.     *  trade  iu  them  is  limited.     Retailers  thus  cause  our  fishermen  and  our 

8hix)-owDers  an  injury  of  which  they  are  unconscious,  bat  which  is  none 
I»rice8  and  sales  tbo  less  real.  Let  these  latter  try  to  have,  in  all  the  large  centers  of 
France,  commissiou  merchants  who  wiU  sell  the  herring  at  reasonable 
prices,  and  the  consumption,  becoming  gradually  developed,  vrJM  pre- 
vent a  ghit  iu  the  market  in  years  of  abundance,  and  conseqnently  a 
rninons  fall  in  the  price." 
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SARDINES. 
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Taken  in  1875 
Taken  in  1876 


080, 828, 110 
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$2, 457;  147  80 
3,299,009  60 


Increase  for  1876. 


217,774,071 


841,  862  40 


The 
4ein<*. 


Seasons  of  1875     The  scasou  of  1875  was  very  productive  as  regards  the  quantity 
md  1876.  Xr^X^Qjx ;  the  increase  of  sardines  taken  was  369,033,322  over  the  preced- 

ing year,  but  prices  were  low  and  a  fall  took  place  everywhere.     The 
season  of  1876  was  doubly  favored,  because  in  regard  to  qaantity  it 
nhows  an  increase  of  217,774,071  sardines  above  1875,  and  in  regard  to 
value  an  increase  of  $841,862.40 ;  that  is  to  say,  that  prices  were  ^rell 
sustained,  notwithstanding  the  abundance  of  fish. 
Boloit "     The  Bolot  seine  is  still  employed  for  the  capture  of  sardines.     This 
new  implement  can  be  worked  only  by  several  boats  in  company.     At 
Douarnenez  24  parties  with  48  seines,  instead  of  35  parties  with  80 
seines  in  1875,  took  part  in  1876  in  the  fishing  operations.    The  nse  of 
these  implements  gave  rise  to  no  further  opposition  ;  the  public  mind 
became  tranquil ized  with  regard  to  their  use,  as  the  fishermen  better 
understood  the  advantage  and  disadvantage  of  their  use.    Owners  of 
vessels  h:ul  some  difficulty  in  engaging  the  necessary  crews,  and  some- 
times were  not  able  to  continue  fishing  during  the  entire  season  for 
lack  of  men.    They  realized  considerable  profit,  but  the  share  of  the 
crews  that  fished  with  the  Belot  seine  was,  in  1876,  inferior  to  that  of 
boats  using  other  processes.     This  inferiority  is,  so  to  speak,  the  only 
cause  of  the  difficulty  of  recruiting,  aud  this  explains  the  diminution 
in  the  number  of  vessels  using  these  seines. 
Till-  "Eyraud"     As  to  the  Eyraud  net,  which  is  also  used  in  taking  the  sardine,  some 
fishormeu  who  have  persevered  in  its  use  have  obtained  excellent  re- 
sults,   it  must  be  added,  however,  that  others  have  not  found  it  so 
advanta^jjeous  aud  have  therefore  abandoned  it. 

The  experience  of  1876  is  not  yet  sufficiently  conclusive  to  permit  us 
to  rea<;h  a  final  decision  as  to  the  value  of  nets,  with  regard  to  which 
the  opinion  of  fishermen  is  not  yet  formed.  Modifications  have  been 
introduced  in  the  course  of  the  year,  in  this  new  kind  of  instrument, 
and  one  of  the  most  active  fishermen  has  taken  out  a  patent  for  an  im- 
provement which  seems  to  be  appreciated. 

Messrs.  Mo^^'an  &  Dclassalle,  who  are  the  inventors  of  artificial 
hard  roe,  called  Dounrnenez  roe^  have  altered  the  composition  of  their 
bait  by  making  it  consist  in  part  of  salted  flour  and  a  small  quantity 
of  Norwegian  hard  roe,  but  this  new  composition  has  not  fully  realized 
their  expectations. 

On  the  other  hand,  M.  Ispa,  a  merchant  at  Donamenez,  has  invented, 


net. 


Artiticial  halt. 
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under  the  name  of  heterogenetnts  hard  rocy  a  bait  composed,  of  iourteaux  .    Freiwh  man- 

(a  kind  of  cake)  and  oleaginous  grain  soaked  in  brine  or  sea- water,  tutics. 

The  whole  is  prepared  with  a  mixture  of  one-fourth  part  of  Berlin  hard 

roe,  and  this  bait  is  sold  at  20  centimes  (4  cents)  per  kilo  (2.20  lbs.),  or   Sardine  fishery 

a  little  less  than  the  bait  of  Messrs.  Morvau  &  Delassalle,  which  costs 

from  25  to  30  fr.  per  barrel  ($5  to  $6).    Each  barrel  contains  from  120 

to  130  kilos  (264  to  286  lbs.). 

These  two  preparations  were  used  in  1870.    The  favor  enjoyed  by  the 
heterogeneous  hard  roe  of  M.  Ispa  at  the  outset  continued  throughout  the    Bait, 
season. 

If  we  consider  the  number  of  barrels  of  hard  roe  of  all  kinds  used 
during  the  last  fishing  season,  the  comparative  situation  of  the  cod  roe    Cod  roe. 
and  the  artificial  hard  rocs  will  be  as  follows : 

Barrels  of  cod  roe 15, 000 

Barrels  of  artificial  roe 5, 000 


Total 20,000 

The  consumption  of  artificial  hard  roe  represents,  therefore,  but  one-  Artificial  roe. 
fourth  of  the  total  consumption,  and  in  this  one-fourth  the  number  of 
barrels  of  heterogeneous  roe  was  3,800  against  1,200  barrels  only  of  the 
so-called  Douamenez  roe  and  the  farinaceous  mixturo  of  M.  Morvan. 
According  to  these  figures  the  Ispa  roe  possesses,  in  the  opinion  of  the 
fisherman,  a  marked  superiority  over  the  other  artificial  roes,  although 
the  comparative  experiences  of  the  cutter  Moustique  and  the  results 
obtained  by  the  house  of  Pellier,  of  Audierne,  tend  to  show  that  this 
superiority  is  merely  imaginary. 

From  these  comparisons  is  deduced  the  fact  that  the  happy  result  of 
the  appearance  of  these  new  kinds  of  bait  in  the  market  has  been  au 
influence  upon  the  price  of  the  hard  roe  of  the  cod,  which  comes  to  us 
almost  exclusively  from  Norway.  The  fall  in  the  price  of  this  roc  has 
rendered  it  possible  to  fit  out  a  certain  number  of  vessels  which  would 
have  been  idle  had  they  been  obliged  to  pay  the  old  prices  for  bait. 


Fresh  JUh  (indicated  by  the  name  of  ^^  other  kinds  "  comprising  turbots^  brillSf 
solcSf  flounderSj  plaices,  rays,  red  mullet,  whiting,  conger,  lamprey,  stur- 
geons, etc). 
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*By  those  flraros  ia  shown  the  number  of  vessels  which  have  been  rngajred  in  the 
fishery  of  the  lierring,  mackerel,  sardine,  anchovy,  oyster,  mussel,  other  shell-fish, 
drnstacea^  ond  shrimp.  These  boats  are  engaged  in  taking  these  diflercnt  fish  alter- 
nately. 

The  taking  of  fresh  fish  progresses  firom  year  to  year  gradually,  it  is 
fxue,  but  constantly.  The  improvement  realized  in  1876  is  satisfa€tory, 
since  it  shows  an  increase  of  1,257,781  kilos  (2,807,11*8  lbs.)  of  fish  and 
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/ifT^  ^^^  ^^^  increase  in  value  of  1,894,924  fr.  ($378,984.80).     These  iinprove- 
^    ^^        inents  in  quantity  and  value,  compared  with  each  other,  show  thut  the 


t%§tlC9. 
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prices  of  fresh  iish  hehl  tirm,  and  that  they  are  even  rising. 

The  fishery  of  fresh  mackerel  was  exceptionaUy  abundant  on  the  coast 
of  Brittany  in  1876. 

In  my  report  of  last  year  I  stated  to  the  minister  the  considerations 
which  had  induced  the  marine  department  to  grant  subsidies  to  oertaiu 
dshcrmen  on  the  coast  of  Brittany  to  aid  them  in  constructing  vessels 
on  the  most  improved  model  and  of  a  heavy  tonnage,  suitable  for  lish- 
Siibvcntiiiiis  co  ing  in  the  open  sea.  The  department,  in  making  such  grants,  dcsij:;iied 
t4>  demonstrate  to  the  fishermen  of  Brittany  that  fishing  in  the  open 
sea,  under  favorable  conditions,  must  be  more  jtrofitable  than  that  which 
they  habitually  practice  along  the  coasts  on  fishing  grounds  which  are 
exhausted  by  constant  fishing.  The  anticipations  of  the  department 
were  realized,  and  the  result  obtained  will  j^robably  afford  useful  in- 
struction to  the  fishennen,  and  also  to  many  j)ersons  who  naturally  do 
not  now  dare  to  invest  their  capital  in  fishing  operations  in  associating 
themselves  with  experienced  and  courageous  seamen.  Thus,  the  model 
vessel  Amphitrit-i%  of  Croisic,  the  purchase  price  of  which  was  about 
12,000  fr.  ($2,400),  gained  during  the  year  1876,  deducting  all  expenses, 
the  sum  of  5,347  fr.  90  centimes  ($1,069.58),  or  nearly  50  per  cent,  on  the 
capital  investetl,  which  was  of  course  highly  profitable.  Another  model 
vessel — that  of  Etel  (district  of  Auray ) — which  has  not  yet  been  engaged 
for  a  full  year,  shows  also  excellent  results,  without,  however,  having 
reached  the  figures  realized  by  the  Amphitrite. 

At  Uochelle  and  at  Teste,  the  steam  vessels  successfully  continued 
their  operatitons  in  fishing  with  drag-nets.  In  the  former  of  the  abovo- 
mentioned  ports,  the  year  1876  saw  the  number  of  vessels  increased  by 
one,  which  makes  the  number  employed  there  five.  At  Teste,  the  im- 
provement shown  in  the  yield  is  due  in  a  great  measure  to  the  steam 
vessels  which,  by  the  rapidity  and  safety  of  their  navigation,  offer  such 
advantages,  that  the  time  can  be  foreseen  when  the  drag-net  fishery  on 
the  coasts  in  thia  district  will  be  no  longer  carried  on,  save  with  the  aid 
of  these  vesst>ls. 

Four  madraques  (large  tunny-nets),  recently  mannfactured,  were 
cast  into  the  sea  in  1876  off  the  shore  of  the  subarrondissement  of  Tou- 
lon, namely,  the  mavdragnes  of  Brusq  and  of  Grand  Rouvean  (district  of 
the  Seyne),  that  of  Giens  (subdistrict  of  Hydros),  and  finally  that  of  the 
Canonbiers  (district  of  Saint-Tropez).  These  fisheries  j'ielded  55,538 
kilos  (121,173  lbs.)  of  fish  of  various  kinds,  principally  tunny,  repre«ent- 
in;^  a  money  value  of  65,180  fr.  ($1.3,03(5).  They  employed  men,  engaged 
by  the  month  at  fixed  wages.  The  master-in-chief  received  from  100  to 
125  fr.  (S20  to  $25),  the  master  of  each  vessel  80  fr.  ($16),  the  seamen 
from  55  to  70  fr.  ($11  to  814),  and  the  cabin-boy  45  fr.  ($9).  The  price 
of  the  tunny  varied,  before  the  establishment  of  the  mmlrague  on  the 
shore  of  the  department  of  Var,  between  2  fr.  50  centimes  (50  cents)  and 
4  fr.  (80  cents)  per  kilo  (2.20  lbs).  In  1876  the  maximum  price  was  1  fr. 
70  centimes  (34  cents)  per  kilo  at  Toulon,  and  1  fr.  40  centimes  (28 
cents)  in  the  neighborhood  of  the  market.  The  minimum  price  was  1 
fr.  (20  cents)  i)er  kilo.  So  remarkable  a  fall  in  the  price  of  so  useful  an 
article  of  ft>od  could  not  but  exert  a  happy  influence  upon  the  welfare 
of  the  people  living  near  the  sea.  Thus,  the  custom  of  pickling  the 
tunny,  which  for  more  than  thirty  years  had  been  abandoned  in  their 
families,  on  account  of  the  scarcity  of  this  fish,  is  again  come  into  use. 
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The  madragues  used  in  1876  at  Cette,  at  Martigues,  and  at  Marseilles  .  French  mari- 
took  170,855  kUos  (375,881  lbs.)  of  fish,  which  sold  for  231,502  fr.  SSSst^*"^  '*** 
($46,300.40). 

Finally,  the  season  of  1876  was  finished  under  conditions  as  satisfac- 
tory as  posssible.  From  most  of  the  maritime  districts  it  is  reported 
that  the  condition  of  the  fishermen  is  visibly  improved,  owing  to  the 
good  yield  of  the  fisheries. 

The  statistics  of  the  maritime  fisheries,  as  well  as  of  the  river  fish- 
eries which  precede  them,  are  published  annually. 

I  have  the  honor  to  beg  the  minister  to  be  pleased  to  order  that  the 
statistics  and  the  report  which  I  now  submit  be  published  likewise. 
(Signed)  De  BON, 

Commissary-General  and  Director  of  the  Departmental  Service, 


M.DeBoiL 


Approved. 
(Signed) 
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AGRICULTURAL  IMPLEMENTS— 

[Scyrz^—AgrieulturalimplemtntM,  toole,  and  appUanoet  are  indexed  under  the  title  Machinery': 
agricultural.    The  exhibiteareindexed  in  detailunder  the  titleettf  the  exhibiting  eounriee,  viz: 
Austria-Hungary,  Greece,  Spain, 

Belgium,  Italy,  Sweden, 
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China,  Mexico,  Tunis, 

Denmark,  Norway,  Turkey, 

Egypt,  Peru,  United  States  (and  individual 

France  (and  Algeria),  Portugal,  States), 

Germany,  Bussia,  West  Indies.] 

Great  Britain  (and  colonies).  Slam, 
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opposed  by  British  Commission 11, 12, 13 
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steam  plows  * 53-89 

harvesting  machinery,  etc.,  atMarmont 120-168 

fCrain-cleaners.  etc.,  at  the  Esplanade  des  Invalides 167-242 

ensilage  of  maize 243-254 

American  ver»u«  European  system  of  agriculture 255,256 

illustrations  to  the  report — 

Plate  I.— Sevres  vase,  awarded  to  *inachines  of  exceptional  merit,"  at  the  field  trials  of 
agricultural  implements  FrcnHspi^t. 

Plate  II.— Map — Field  of  Petit-Bourg;    trials  of  plows,  steam-plows,  ditohing-ma- 
chines,  etc 

Plate  in. — Map — Field  of  Marmont ;  trials  of  reapers,  mowers,  etc 

Figure   1. — French  wooden  mold-board  plow 

Figure  2. — Charrue  ii  chaine.    P.  Dnrand,  Monterau,  France 

Figure  3.— Plow  mounted  with  avant-train.    Meixmoron  de  Dombaale,  Nancy,  France 

Figure   4. — ^Brabant  simple.    P.  Durand,  Monte^n,  France. 

Figure   5.— Brabant  plow-body,  view  on  mold-board  side 

Figure  6. — Brabant  plow-body,  view  on  land  side 

Figure  7. — Brabant  plow,  view  of  separate  pieces  of  body 

Figure  8.— Brabant  plow,  view  under  the  body  

Figure   9. — One- wheeled  plow.    E.  Bod  in,  Rennes,  France 

Figure  10.— Large  two- wheeled  plow,  with  jointer.    The  same 

Figure  1 1 .— Tw  o- wheeled  plow.    Lo wcock  &.  Baxr,  Shrewsbury,  England 

Figure  12.— "Bridle"  pattern  wheel  plow.    Richard  Homsby  &.  Sons,  Grantham,  Eng- 
land          

Figure  13.— Revolving  mold-board  plow.    Corbet  &  Peele,  Shrewsbury,  England 

Figure  14.— Michigan  rod-beam  plow.    Gale  Manufkcturing  Company,  Albion,  Mich. . 

Figure  15.— Movable-point  plow.    C.  GniUaux,  Segr6,  France 

Figure  16. — Single  plow.    Meixmoron  de  Dombasle,  Nancy,  France 

Figure  17. — Iron-beam  plow.    Deere  &Co.,  Moline,Ill  

Figure  18.  — Center-levcv  plow.    A.  Speer  &  Sons,  Pittsburgh,  Pa 

Figure  19. — Reese  combination  plow.    A.  B.  Farquhar,  York,  Pa 

Figure  20.— French  toume-oreille.    Delahaie-Tailleur  &.  Bajac,  Liancourt,  France 

Figure  21 . — French  toume-oreille,  shifting  socket-piece  and  mold-board 

Figure  22. — Toume-oreiUe.    Meixmoron  de  Dombaale,  Nancy,  France 

Figure  23. — Turning  mold-l>oard  plow.    Bruel  Fr6res,  Moulins,  France 

Figure  24.— Hillside  plow.    A.  Speer  &  Sons,  Pittsburgh,  Pa 

Figure  25 — Brabant  double  plow.    C.  Guillaux,  S^gre,  France 

Figure  26.— Brabant  double  plow,  with  skim-colter.    Delahaie-Tailleur  &  B%)ao,  Lian- 
court, France 

Figure  27. — Brabant  double  plow,  with  subsoil  talons.    The  same 

Figure  28. — Brabant  double  plow,  with  skim-shares.    The  same 

Figure  29.— Skim-shares 

Figure  30.— Subsoil-plow.    J.  M.  Gander,  Redon,  Franco 

Figure  31. — Brabant  subsoil-plow 

Figure  82.— Subsoil-plow.    E.  Bodin,  Rennes,  France 

Figure  33. — Subsoil-plow.    C.  Guilleux,  Segr6,  Franco  

Figure  34 . — Sayn's  scarifier.    C.  L.  Bourdin,  Paris,  Frwice 

Figure  35. — Mole  plow.    Meixmoron  de  Dombaale,  Nancy,  France 

Figure  36.— Mole-plow.    Delahaie-Tailleur  Sc  Bi^ao,  Lianconrt,  France 

Figure  37. — Draining  plow.    Meixmoron  de  Dombaale,  Nancy,  France 

Figure  38.— Trenching  plow.    Billot 

Figure  30.— Ridging  plow.    C.  Ooilleuz,  Segr6,  France 
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illustrations  to  the  report— 

Fijpiro  40.— Ridging  plow.    E.  Bodin,  Bennes,  France 38* 

Figure  4 1 . — Clcx&ring  plow.    Delahftie-Taillear  Sc  Bi^ac,  Liancoort,  Franco 39* 

Figure  42.— Gilpin's  snlky  plow.    Deere  &  Co..  Moline.  Ill 40* 

Figure  43.— Bisoc.    Meixmoron  de  Dombasle,  Nancy,  Franco 41* 

Figure  44.— Gang-plow.    Deero  &  Co.,  Molino,  HI 43* 

Figaro  45.— Bisoc.    E.  Bodin,  Rennes,  Franco 44 

Figure  46.— Bisoc.    Delahaic-Tnillour  &.  Bajac,  Liancourt,  France 45 

Figure  47.— Doable-furrow  plow.    Ransomes,  Sims,  6c  Head,  Ipawicb,  England 45 

Figure  48.— Ditto.    The  same 46* 

Figure  40.-  [3isoc  double.    Delahaie-Taillear  &.  B%jac,  Liancourt,  Franco 46* 

Figure  50. — Cbamio  &  trois  soca.    The  same 47* 

Figure  51. — Tbrcc-furrow  plow  (i>o8ition  at  work).    Ransomes,  Sims,  &  Bead,  Ipswich, 

Engl.ind 47* 

Figure  52.— Ditto  (position  out  of  the  ground).    The  same 48* 

Figure  53. — Leveling  implement,  with  5  plows.    Delahaie-Tailleur  6c  Ba^ac,  Liancourt, 

France 48* 

Figure  54.— Potato-digger  (simple  effet) 49* 

Figure  55.— Potato-digger  (doable  eflfet) 50* 

Figure  56.— Potato-digger.    Penney  &  Co.,  Lincoln,  England 50 

Figure  57.— Potato-digger.    A.  Speer  6c  Sons,  Pittsburgh,  Pa 61 

Figure  58. — Beet-puller 51 

Figure  59.— Beet  puller.    Delahaie-Taiiluer  6c  Bajac,  Liancourt^  France 51* 

Figure  60.— 1.  Fork  of  beet-puller.    2.  Share  of  potato-digger 52* 

Figure  GL— Beet-root  puUer.    Delahaie-Tailleur  6c  B.'vjac,  Liancourt,  France 52* 

Figure  62. — Beet-root  digger.    The  same 62* 

Figure  63.— Double-engine  steam-plowing  tackle.    John  Fowler  6c  Co.,  Leeds,  England .  65* 

Figure  64.— Steamplo\«  ing  engine.    The  same 66* 

Figure  65.  — Rope-porter.    The  same 67* 

Figure  06.— T/ocomotive  for  the  double-engine  system.    Ayeling  &  Poitcr,  Rochester, 

Enghind 67* 

Figure  67. — Farmer's  engine  for  all  purposes.    James  6c  Frederick  Howard,  Bedford, 

Enghind 68* 

Figure  68. — Single-engine  and  headland-anchor  plan  of  installation 70^ 

Figure  69.— Engine  with  two  winding-drums.    John  Fowler  6c  Co.,  Leeds,  England 70* 

Figure  70. — Movable  headland  anchor.    The  same  71* 

Figure  71. — Agricultural  locomotive.    Aveling  6c  Porter,  Rochester,  England -72' 

Figure  72. — Roundabout  plan  of  instnllaUon 73* 

Figure  73.— Windlass  for  the  roundabout  system.    John  Fowler  6c  Co.,  Leeds,  Eng- 
land   74* 

Figure  74.— Anchor  for  the  roundabout  system.    The  same .  74* 

Figure  75.— Portable  engine  and  rear  windlass  for  the  roundabout  system.    J.  6c  F. 

Howard,  Bedford,  England 75* 

Figure  76.— Roundabout  system,  with  detached  windlass.    Barford  6c  Perkins,  Peti'r- 

borough,  England 76* 

Figure  77.— Roundabout  system,  engine,  and  windlass  combined.    The  same 77  - 

Figure  78. — Self-acting  and  self-moving  anchor.    The  same 77* 

Figure  79.— Howard's  roundabout  tackle.     E.  Bodin,  Rennes,  France 78* 

Figure  80.— Engine  and  windlass  for  tlie  roundabout  system.    A.  Debaius,  Saint-Remy, 

France 79* 

Figure  81.— Installation  of  the  roundabout  system  of  A.  DebaJns,  Saint-Remy,  France.  80* 

Figure  82.— Six-ftirrow  balance-plow.    John  Fowler  6c  Co.,  Leeds,  England 81* 

Figure  83. — Three-furrow  balance-plow.    Barford  6c  Perkins,  Peterborough,  England . .  82* 

Figure  84.— Plow  and  subsoiler.    J.  6c  F.  Howard.  Bedford,  England 83* 

Figure  85. — Steam-grubber.    John  Fowler  &  Co.,  Leeds,  England 83* 

Figure  86.— Double-action  steam-cultivator.    J.  6c  F.  Howard,  Bedford,  England 84* 

Figure  87.— Turning  cultivator.    John  Fowler  6c  Co.,  Leeds,  England 84<^ 

Figure  88.— Turning  harrow.    Thesame 86* 

Figure  89.— Steam-harrow.    Thesame 86* 

Figure  00.— Combined  harrow  and  seeder.    The  same 87* 

Figure 91.— Steam-roller.'  Thesame 87* 

Figure  92.— Disking  machine.    The  same 88* 

Figure  03.— Draining-plow.    Thosame 88* 

Figure  94.— Reclamat ion  jdow.    The  same 89* 
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Fig:iire  05.— French  horse-hoe.    Delahaie-Toilleur  Sc  BajAc^  Lianoonrt.  France 90* 

Figure  06. — French  horse-hoe.    Meixraoron  de  Dombasle,  Kanoy,  France 91* 

Figure  07.— Extirpateur.    E.  Bodin,  Rennes,  France 91* 

Figore  08. — English  Ievor>cultivator.    Corbett  &.  Peale,  Shrewsbury,  England 92* 

Figure  09. — Scarifier.    B.  Breloox,  Nevers,  France 92* 

Figure  100.— "Peerless"  cultivator.    Deere  Se.  Co.,  Moline,  HI 93* 

Figure  101. — Five-tine  horse-hoe  and  grubber.    Corbett  &  Peole,  Shrewsbury,  England  93* 

Figure  102.  —Flexible  harrow,    fi.  Puzenat,  Bourbon-Lancy,  France  95* 

Figure  103. — Harrow  with  handles.    Picksloy,  Sims,  St.  Co.,  Leigh,  England 96* 

Figure  104. — Harrow  with  handles,  tine,  and  frame.    The  same 96* 

Figure  105. —Chain harrow.    Thesame 97* 

Figure  106.— Flexible  chain-harrow.    J.  &  F.  Howard,  Bedford,  England 98* 

Figure  107.  -  Clod-crusher.    Lowcock  &.  Darr,  Shrewsbury,  Enghuid 99* 

Figure  108. — ' '  Excelsior  "  clod-crusher.    Plcksley,  Sims,  &  Co.,  Leigh,  England 100* 

Figure  109.— Crosskill  clod-crusher.    £mile  Puzenat,  Bourbon-Lancy,  France 1 00* 

Figure  110. — Clodorusher  and  compressor.    Demarly  Pdre  &.  Fils  &  Fouquart,  Origny- 

Saint-Benofte,  France , 101* 

Pigurelll.— French  grain-drill.    T.  Goutreau,  Dourdan,  France 103* 

Figure  112.— Grain-drilL    James  Smyth  &  Sons,  Peasenhall,  England 104* 

Figuro  113.— Kuhn's  grain-drill.     Farmer's  Friend  Manufocturin;;  Company,  Dayton, 

Ohio 105* 

Figure  114.— Kuhn's  grain-drilL    Force.foe<l.    Thesame  106* 

Figure  115. — Shiftable  feed-movement  of  graiu-drilL    T.  Gautroau,  Dourdan,  Frsncc . .  107* 

Figure  116. — ^American  change-wheel  arrangement 108* 

Figure  117. — Telescopic  seed-tube.    J.  Smyth  &.  Sons,  Peasenhall,  England 108' 

Figure  118. — Turnip  and  beet  seed  drilL    Corbett  &.  Peele,  Shrewsbury,  England    109* 

Figure  11 9.— Grain  and  seed  drill.    C.  Guilleux,  Segr6,  Franco 110* 

Figure  120.— Broadcast  seeder.    J.  Smyth  &  Sons,  Peasenhall,  England  Ill* 

Figuro  121.— Seed  sower.    Rasmnssen,  Stubbekjobing,  Denmark Ill* 

FIgurel22. — Seed  sower  on  cross-axle.    Thesame  112" 

Figuro  123.— Broadcast  seeding  barrow.    Hunt  &  Tawell,  Halstead,  England 112* 

Figuro  124. — French  broadcasting  plate     113' 

Figure  125.— Broadcast  seeder.    J.  PcmoUet^  Paris,  France  113* 

Figuro  120. — ^Broadcast  seeder  in  use.    Thosame 113* 

Figure  127.— Combined  drill  and  fertilizer.    Farmer's  Friend  Manufacturing  Company, 

Dayton,  Ohio 114* 

Figure  128.— Fertilizer-sower.    L.  P.  Josse,  Ormesson,  France 115* 

Figure  129. — Combined  beet-seed  and  fertilizer  drill.    James  Smyth  &  Sons,  Peasenhall, 

England .' 115* 

Figure  130.— Beet-seed  planter.    The  same 116* 

Figure  131.— Cnp-feed 117* 

Figure  132.— Brush-wheel  feed    1 17* 

Figure  133.— Pro ven9al  plow-drill.    L.  Magnan,  Aix-en-Provence,  iVance  . . .     117* 

Figure  134. — Rayonneur  or  marker.    E.  Bodin,  Ronnen,  France 118* 

Figure  135.— Seed  pLonter ' 118* 

Figure  136.— Seed  planter 119* 

Figure  137.— Hand  seed  drill 110" 

Figuro  138.— Binding  reaper,  rear  view.    C.  H.  McCormick,  Chicago,  111 124* 

Figure  139. — Binding  reaper,  front  view.    Thesame 126* 

PMgure  140.— Binding  reaper.    Walter  A.  Wood.  Hoosick  Falls,  N.  T 130* 

Figure  141. — Binding  reaper.    D.  M.  Osborne  &  Co.,  Canton^  Ohio 132* 

Figure  142. — String-binding  reaper.    Johnston  Harvester  Company,  Brockport,  N.  Y . . .  136* 

Figure  143.— Binding-stick 138' 

Figure  144. — Lapparent's  antomatic  tie 139* 

Figure  145. — Single-wheel  sweep-rake  reaper.    Johnston  Harvester  Company,  Brock- 

port,ls\Y 142* 

Figure  146. — Whitelev's  "Champion  "  sweep-rake  single-wheel  reaper.   Warder,  Mitch- 
ell, &  Co.,  Springfield,  Ohio 143* 

Figure  147.— "  Progress  "  self-raker.    R.  Homsby  &  Sons,  Gr^^tham,  England 145* 

Figure  148. — Sweep-rake,  single-wheel  reoper.    J.  &  F.  Howard,  Bedford,  England 146' 

Figure  149. — Dropper.    J.  Gumming,  Orleans,  France 147* 

Figure  1 50.— Single-horso  reaper.    Walter  A.  Wood,  Hoosick  Falls,  N.  Y 149* 
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illustrations  to  the  report — 

Figure  15L— Whiteley's  ''Now  Champion"  mower.    "Warder,  MitchoU,  &  Co.,  Spring;- 

field,  Ohio 150* 

Figure  152.— Whiteley'a  "New  Champion  "  mower,  working  movement 151* 

Figure  153.— Whiteley'a  "New  Champion "  mower,  oscillating  cog-gear 152* 

Figure  VA .—One-horse  mower.    Walter  A.  Wood,  Hoosick  Falls,  N.  T 152* 

Figure  155.— "New  Buckeye"  mower.    Anltman  d:  Co.,  Canton,  Ohio 153* 

Figure  156.—"  Eagle  "  mower.    Wm.  Anson  TiTood,  Albany,  N.  JT 153* 

Figure  157.— "Paragon "mower.    ItHomsby  d:  Sons, Grantham,  England 154* 

Figure  158. — "La  Fran9aise "  mower.    J. Gumming,  Orleans, France   155* 

Figure  159.— Steam  reaper.    Avcling  &,  Porter,  Rochester,  England 158* 

Figure  ICO.— Horse-rake.    C.  GaiUeux,  Segr6,  Franco 160* 

Figure  161.— Riding  horse-rako.    Lhuillier,  D^on,  France 161* 

Figure  1C*J.— Self-dumping  riding  horse-rake.    J.  &.  F.  Iloward,  Bedford,  England 161* 

Figure  163.— Self-dumping  riding  horse-rake.    System  of  a(\justing  teeth.    The  same..  162* 

Figure  164.— Walking  hay-rake.    The  same 163* 

Figure  165.— Turning  rake.    Riches  &  Watts,  Norwich,  England 163* 

Figure  166. — Reversible  horse-rake 164 

Figure  167. — ^Hollingsworth  horse-sake.    John  Do<ld,  Dayton,  Ohio 165* 

Figure  168.— Double-acting  hay-tedder.    C.  Guillcux,  Segr6,  Franco 166* 

Figure  169.— Hay-tedder.    J.  &  F.  Howard,  Bedford,  England 166* 

Figure  170. — One-hors^ overhead  horse-power.    T.  Gautreau,  Dourdan,  Franco 167* 

Figure  171. — Vertical  horse-power  with  overhead-rod.    The  same 168* 

Figure  172. — Overhead  columnar  horse-power  with  band- wheel.    The  same  .' 168* 

Figure  173.— Horse-power  with  ground-rod.    The  samo 169* 

Figure  174. — Hand-thrashing  machine.    Texicr  &  Fils,  Vltr6,  France 172* 

Figure  nr*. — One  horse-power  thrasher.    T.  Gautreau,  Dourdan,  Franco 172* 

Figure  176.— Portable  thrasher  and  mounted  horse-power.    The  same 174* 

Figure  177. — First-class  thrasher.    Rnston,  Proctor,  Se.  Co.,  Lincoln.  England 175* 

Figure  178. — Oblique-slotted  beater  for  thrashers.    G6rard  &  Fils,  Vlcraon,  France 176* 

Figure  179.— Band-cutting  and  self-feeding  apparatus.    Marshall,  Sons,  Sc  Co.,  Gains- 
borough, England 176* 

Figure  180.— Automatic  feeder.    Ruaton,  Proctor,  Sc  Co.,  Lincoln,  England 177* 

Figure  181.— Plan  of  safety.feeder.    The  same 178* 

Figure  182. — Straw-stacker,  rigged  for  use.    Marshall,  Sons,  &.  Co.,  Gainsborough,  Eng- 
land   179* 

Figure  183— Straw-stacker,  folded.    The  same 179* 

Figure  184. — ^Coroplcto  English  thrashing  apparatus 180 

Figure  185 — Section  of  straw-burning  engine  furnace.    Ransomes,  Sims,  &.  Head,  Ips- 
wich, England 181* 

Figure  180. — Straw  burning  engine.    The  same 181* 

Figure  187. — Straw-burning  portable  engine.    Ruston,  Proctor,  &,  Co.,  Lincoln,  England .  182* 

Figure  188. — HuUer  for  clover,  lucem,  etc.    Brouhot  &  Co.,  Vierzon,  France 183 

Figure  180  —Aspirating  winnower.    A.  Girardin,  ^tampes,  France 187 

Figure  100. — Grain-cleaner  and  separator.    Robert  Boby,  Bury  Saint  Edmunds,  England  188 
Figure  191. — Acyustable  rotary  screen,  with  stonp  separator.    Penney  d:  Co.,  Lincoln, 

England 189* 

Figure  102.— Ai^ustablo  rotary  screen,  with  stone  separator,  dismounted,  ressorts  ext6- 

rieurs.    The  same 190* 

Figure  193. — Adjustable  rotary  screen,  with  stone  separator,  dismounted,  ressorts  int6- 

rieurs.    Thesame 190* 

Figure  194.— Riddle  sorter.    J.  Pcmollet,  Paris,  Fiance 191* 

Figure  195. — Grain  sorter.    J.  Marot,  Ain6,  Niort,  France 193* 

Figure  196. — Grain-sorter,  dented  plate.    The  samo 194 

Figure  107.— Grain-sorter,  dented  and  perforated  plate.    The  samo 1 95 

Figure  198. — Barley-sorter  for  breweries.    The  same 195 

Figure  199. — Sifbing-soi-ting-separator.    L.  E.  Caramya-Maug6,  Paris,  Franco 196* 

Figure  200.— Stone-cleaner,  Hignette,  Paris,  Franco 198* 

Figurc201. — Aspirating  stone-cleaner.    Thesame 199* 

Figure  202.— Straw-cutter.    Richmond  &  Chandler,  Salford,  England 200* 

Figure  203.— Grain- flattener.    E.  Bodin,  Rennes,  France 203* 

Figure  204.— Grain-crusher,  Richmond  Sc  Chandler,  Salford,  England 204* 

Figure  205.— BiddelVs  oats  and  beans  kibbler.    Maldon  Iron  Works,  Maldon,  England  .  204* 
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AGKICULTTJRAL  IMPLEMENTS-Continued. 
illustrations  to  the  report — 

Figure  200.— Oil- cake  breaker.    Corbett  &.  Peele,  Shrewsbury,  England 205^ 

Figure  207. — Uoot-washer.    E.  Bodin,  Rennes,  France 206* 

Figure  208. — Koot-washer.    J.  FemoUet.  Paris,  France 208* 

Figure  209.— Potato-assorter.    Penney  &,  Co.,  Lincoln,  England 207* 

Figure  210.— Itoot'Cntter,  E.  Bodin,  Rennes,  France 208* 

Figure  211.— Eoot-cutter.    Hunt  &  Tawell,  Halstead,  England 209* 

Figure  212— Root-cutter,  toothed  knifo.    The  same 209* 

Figure  21 3.— Double-acting  root-cutter.    Picksley,  Sims,  &  Co.,  Leigh,  England 210* 

Figure  214.— Root-shredder.    Maldon  Iron  Works,  lialdon,  England 210" 

Figure 215.— Root-cutter.    Pinel, Thilen-Vorin, France.  211* 

Figure  216. — ^Root-cutter,  frusto-conical  cutter.    The  same    211* 

Figure  217.— Portable  cooking  apparatus.    L.  Beaume,  Boulogne,  France 212* 

Figure  218.— Agricultural  caldron.    A.  Fouche,  Paris,  France 213* 

Figure  210.— Agricultural  boiler.    Bodin,  Rosiftrcs,  France 213* 

Figure  220.— Steam-cooking  apparatus.    Richmond  &  Chandler,  Salford,  England 214* 

Figure  221.— Vineyanl  plow.    Moreau-Chaumicr,  Tours,  Fmnoe 216* 

Figure  222. — D^chanssense.    Renault-Gouin,  Sainte-Maure,  France 21C* 

Figure  223.— Rechausseuse.    The  same 217* 

Figure  224.— Plow  for  hilly  ground.    Moreau-Chaumier,  Tours,  France 217* 

Figure  225. — Vineyard  plow.    Renault-Gouin,  Sainte-Maure,  Franco 217* 

Figure  226. — Double  mold-bo<ird  plow.    Moreau-Chaumier,  Tours,  France 21S* 

Figure  227.— Gang-plow  for  vineyards.    Renault-Gouin,  Sainte-Maure,  France 218* 

Figure  228. — Vineyard  plow  of  Burgundy.    The  same 219* 

Figure  229. — Vineyard  horse-boo.    Souchu-Pinot,  Langeais,  France 219* 

Figure  230.— Vineyard  harrow.    The  same 219* 

Figure  231.— Scraper  and  rake.    Renault-Gouin,  Sainte-Maure,  France 220* 

Figure  232.— Machine  for  crushing  and  stalking  grapes,  longitudinal  vertical  section, 

P.  M.  J.  Chavanette,  Fontenay-anx-Roses.  France 221* 

Figure  233. — Machine  for  crushing  and  stalking  grapes,  tnmsverse  sectiop.    The  saino .  222* 

Figure  234. — Grape-cnishcr.    Meixmoron  de  Dombasle.  Nancy,  France 223* 

Figure  235.— Grape-mill.    E.  Mabillo  Fr^ros,  Amboisc.  France    223* 

Figure236.— Cider  or  oil  press.    The  same 225* 

Figure  237. — Constant  movement  for  agricultural  presses.    E.  Bodin,  Rennes,  France . .  226* 

Figure  238.— Three-speed  mechanism  of  apple-press.    F.  Mumonier,  Fils,  Lyons,  France  227* 

Figure  239. — Lever  differential  press.    The  same 227* 

Figure  240.— Wine  and  cider  press.    H.  David,  Orleans.  France 228* 

Figure  241. — Hydraulic  press.    Mannequin,  Trojxs,  Franco 229* 

Figure  242.— Hydraulic  oil-press.    The  same  229* 

Figure  243.— Combined  screw  and  hydraulic  press.    Cassan,  FUs,  Jallieu,  France 230^^ 

Figure  244.— Wine  and  cider  press.    Quillet,  Paris,  France 231* 

Figure  245. — Wine  and  cider  hand-press.    The  same 232* 

Fignre24G. — Toggle-press.    Samain, Blois, France  232* 

Figure  247. — Toggle-press,  caisson,  tampon,  and  barrel.    The  same 233* 

Figure  248. — Tnisslng-press.    J.  Guilhem,  Toulouse,  lYance 23C* 

Figure  249.— Trussing-press.    The  same 237* 

Figure  250.— Forage- press.    P.  Guitton,  Corbcil,  France 238* 

Figure  251.— Ration-press.    The  same 238* 

Figure  252.— Hedge-cutter.    R  Homsby  &  Sons,  Grantham,  England 239* 

Figure  253. — Harvesting  by  the  electric  light,  Franco 241* 

Figure  254.— Plan  of  twin  silos.    Augusto  Goffart,  Bartin,  France 247* 

Figure  255.— View  of  silos.    The  same 248* 

Figure  256. — Emptying  a  silo  by  vertical  slicing ^ 250* 

Agricultural  Society  of  Franco  awarded  prises  for  live  stock  shown  <ot  the  Exposition 905 

for  best  beef-producing  cattle ..i,.--: 910 

draft-cattle 317 

milking-cattle 313 

mutton  sheep,  native-bred 320 

foreign  821 

swine 9t§ 
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AGRICULTURE— 

[lHoTK.—ifachinery,  implenunts,  etc.,  used  in  agriculture  are  indexed  under  Machinery:  agri- 

cnltural. 
Affrieultural  method*,  product*,  etc.,  and  live  itock  are  indexed  in  detail  under  the  title*  qf  the 

countrie*  considered,  viz: 

Arabia,  Germany  (with  Roumanio, 

Argentino  Ropublic,  individual  states),  Russia  (with  Finland), 

Audtria-IIun^ar}-  (with  Great  Britain  (with  Sorvia, 

provinces),  colonies),  Spain, 

Baibary,  Greece,  Sweden, 

Belgiam,  Italy,  Switzerland, 

China,  Netherlands,  Syria, 

Denmark,  Norway,  Turkey, 

Egypt,  Persia,  United  States  (with 

Franco  (with  Algeria),  Portugal,  individual  States). 

See,  aUo,  Education:  Fuel:  Horticulture:  0i>erative8.] 

classifications  of  exhibits  (Group  V,  classes  C9, 73) 258 

Rkpout  ox  "Agriculture,"  by  John  J.  Woodman 257-299 

"Live  Stock,"  by  Samuel  Dysabt , 3U1-341 

inadequate  provision  for,  in  the  Exposition 120,250 

exhibit  by  the  United  States  inadequate 250,260,305,325 

statistical  tables — 

production  of  cereals  in  European  countries 290,290 

United  States • 296 

per  acre,  in  European  countries 297 

per  inhabitant,  in  European  countries 297 

UnitedStates 297 

manure  by  domestic  animals 260 

nnmb(*r  of  domestic  animals  in  European  countries 304 

UnitedStates 301 

systems  of  cultivation — 

ensilage  of  maize  and  green  fodder 243-254 

rotation  of  crops 268, 269-271, 274, 276, 277, 285, 288, 2«) 

steam-cultivation  («««,  a£«o,  Machinery :  agricultural) 33,53-62,60 

use  of  fertilizers 114,115,230,268,269,270,271,279,305,313 

ammonia,  sulphate 115 

compost    268,200 

guano 268,269 

marl 115,270,271 

phospliatcs 246,268,269 

soda,  nitrate 115 

stable  manure 115,239,253,208,269 

pnxluction  per  animal 246, 268, 260 

products— [Note.— iSncA  o/  the*e  product*  a*  are  prefixed  by  an  atteritk  (*)  are  further  in- 
dexed under  Horticulture :  products] — 

*  apples  (*ee  fruits), 
barley  (*ee  cereals). 

*'  beans  (see  leguminous  plants). 
*bect3  (we  roots), 
buckwheat  {*ee  cereals). 

*  cabbage  {*ee  esculent  vegetables), 
cameline  (aee  oleaginons  plants). 

*  carrots  (*ee  roots). 

''cauliflower  {*ee  esculent  vegetables). 

cereals 130,261-263,200,271,274.296,297,298,290 

separated  from  one  another  in  rotation  of  crops 269 

barley 196,262,268,270,274,270,277,278,279,280,281,282,285,286,287,288,289,290,291, 

292, 203, 206. 207, 208. 200 

buckwheat 268,275,278,270,282,286,287,288,280,200,296,207,208,200 

com  (maize) 44, 61, 04, 03, 115, 246, 247. 260, 263, 266, 275, 276, 278, 280, 281, 282, 286, 287, 288, 

280, 200, 201, 202, 203, 206. 207, 206, 200 

grown  as  feed  for  stock 93.201,205,243-254.263 

millet 863,275, 278, 280, 282, 286, 287, 288, 280, 200, 201, 206, 207 

oats 115, 185, 106, 262, 266, 270, 274, 275, 276, 277, 278, 270, 280, 281, 282, 285, 287, 288, 280, 200, 

201,202,206,207,208,300 
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AGRICULTITRE— Continued, 
products — 
cereals— 

rice 280,289 

rye ....  196, 252, 202, 274, 276, 277, 278, 270, 280, 281, 282,  S8S,  286. 287, 288, 289. 200, 391, 203, 296^  297, 

298.299 

wheat 115, 196, 250, 261, 262, 271, 272. 274, 276, 277, 278, 270, 280, 281, 282. 285^  286, 287, 288, 289, 

200, 201, 292, 298, 29e,  297,  296, 299 

chestnuts 264 

♦chicory 288 

coffee 280^291,293 

colza  {tee  oleaginous  plants) . 

*  com  («M  cereals). 

esculent  vegetables 280,282,288 

'cabbage 273 

*  cauliflower • 273 

kale -. 278 

flax  («ee  textiles). 

♦fruita— 

dried,  canne<l,  etc.  (tee  manufactures,  below) . 

♦apples 225,226,227 

♦grapes 216, 221, 251, 266, 275, 276, 278, 288»  288 

grasses 80,264,265.270.271,274,278,270,285,291,292,293 

hemp  (tee  oleaginotis  plants ;  alto,  textiles). 

honey 279,280 

hops 264,273.275.276,288 

kalo  (tee  esculent  vegetables). 

leguminous  plants — 

♦beans 264,268,260,270,271,273,274,275,277,278,270,282,286 

as  feed  for  stock 264,288 

lentUs 280,281,282 

♦pease 263,268,273,275,277,278,282 

as  feed  for  stock 263, 273 

vine,  for  fodder 263,278 

linseed  (tee  oleaginous  plants) . 

maize  (tee  cereals :  com). 

mangold-wurzel  (tee  roots). 

millet  (tee  cereals). 

oats  (tee  cereals). 

oleaginous  plants — 

cameline 364 

colza 264,269 

hemp 246,264,276,278 

linseed 264 

olives ". 264,275,276,279,280 

poppy 264 

rape 264,288 

olives  (tee  oleaginous  plants). 

'''onions  (tee  roots). 

*  pease  (tee  leguminous  plants), 
poppy  (tee  oleaginous  plants), 
♦potatoes  (tee  roots), 
♦radishes  (tee  roots). 

rape  (tee  oleaginous  plants), 
rice  (tee  cereals), 
roots— 

*beet« 88,30,48,60,51,53,61,115,247,264.275,282,288 

for  sugar 40,50,61,247,268 

feed  for  stock 248.247 

♦carrots 272.282 

feed  for  horses 272 

mangold-wurzel *. 272, 273 

feed  for  cattle 272,273 

♦onions 273 

♦poUtoes 115,264,268,270,275,276,277.278,270,280,281,282,388,288,300,201,292,398,200 
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prodacta — 
roots — 

*  radishes 282 

♦turnips 272,270,282 

feed  for  stock 272,279 

rye  {gee  cereals). 

sorghum 278 

sngar-caDO 61,64,291,292 

tea 291 

textiles — 

flax 264, 269, 275, 278, 279,288,2^2 

flax-seed  cake  fed  to  stock 205 

hemp 246,264,275,278 

tobacco 115,264,275,276,291,292 

•turnips  (see  roots), 
wheat  (see  cereals), 
manufactures — 

alcohol  .     49,51,283 

arrowroot 280,287 

beet-root  sugar 49,51,268,275,283 

cassava 280 

cider 221,225,226,227 

flour 287 

fruits,  canned 286 

dried 279,291 

raisins 279 

macaroni 279, 280, 287 

malt 188 

oU 230 

olive 275,276,280,286 

for  preserving  flsh 424,432,438,440,478,479 

sugar 291,292,293 

tapioca 280,287 

vermicelli ....279,280,287 

wax 280 

wine 216,221,223,225,276,286 

live  stock — 

exhibition,  grounds  devoted  to  the 303,330,393 

of  cattle 305-319 

dogs 328,329 

horses 330-340 

poultry 305, 326, 327 

rabbit* 305,327 

sheep 305, 319-325 

swine 305,325,826 

prizes  awarded 305 

for  cattle 309,310,313,817 

number  and  amount 319 

for  French  cattle 319 

foreign  cattle 319 

horses 337 

amount 341 

sheep 320,321 

number  and  amount 325 

for  French  sheep 325 

foreign  sheep 325 

swine 326 

selection  of  th c  jury 341 

principles  of  breeding  best  understood  in  England 340 

likely  to  be  improved  by  the  Exposition 841 

soiling  verstig  pasturing 239, 305, 313 

domestic  animals — 
asses  and  mules — 

number  in  European  countries 304 

United  States 304 

35  P  B— VOL  6 
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A6BICULTTTBE— Contlxiued. 
live  stock— 

domestio  animals- 
cattle— 

namber  in  EoTopean  oonntries 3M 

United  States 904 

yarietiee  of— 

greatest  nnmber  of,  ever  exhibited 318,319 

Alderney  (Channel  Islands,  Great  Britain) 811,313,315 

Guernsey 311 

Jersey 311 

Angos  or  Aberdeen  (Scotland) 308,310 

Ayrshire  (Scotland) 284,810 

BazadaLse  (France) 318 

Breton  (France) 315^816 

Channel  Island  (tee  Alderney). 

Gharolaise  (France) 318,817 

Danish 313,814 

Devon  (England) 808,318 

Dnrbam  or  short-horn  (England) 284,305-307,311,815,316 

Flemish  (Netherlands) 818 

Galloway  (Scotland) 808.310 

Garonnaise  (France) 318 

Guernsey  {tee  Alderney). 

Hereford  (England) 307,808 

HoUandaise  or  Holstein  (Netherlands) 284^811,812,313,315,340 

Italian 314 

Jersey  (Ma  Alderney). 

Kerry  (Ireland) 311 

Kyloe  or  West  Highland  (Scotland) 308 

Limousin  (France) 817 

Long-horn  (England) 308 

Normandy  (France) 314,315 

Parthcnaise  (France) 318 

Salers  (France) 318 

Short-horn  (tee  Dnrham). 

Suffolk  (England) 300 

SnsHex  (England) 808 

Welsh 808 

West  Highland  (see  Kyloe). 
working-cattle— 
cows — 

France 817 

Switzerland 812 

oxen— 

in  Algeria 56 

France 816,317 

Hungary 834 

Italy 814 

Sweden  284 

S  witeerland 812 

dogs- 
exhibition  of 828,829 

less  appreciated  in  the  United  States  than  in  Europe 828 

varieties  of— 

bulldog 828 

hounds 329 

beagle 829 

deerhound,  Scotch 329 

greyhound 829 

Algerian 829 

mastiff 328 

Newfoundland 328 

poodle 329 

Saint  Bernard 828 
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varietiiHof— 

■hsplMridoBa S28,B2t 

Ssotoh  oollie 32> 


sporting  dogi . . 
poluten 


!nl«» 82*,  3» 

Engliih 820 

Skye aa 


CiiiMdSUtM.. 3U 

eihlblUansf 330-310 

tirletiHDf— 

gnBtDamlnrof,eihtblted 330 

Aimb J77,i30.S33,S51,B38,3Je,3« 

BotIi  330,333 

Buolo]iiiiiis..lriilV  (Fmnoe) 339 

Breton.MdiUe  (Fnnae) 33» 

Cleveluid  ba;  (Sn^ud) ne 

Clydert»lo.,iran(ScntlM)ii) 335.338,837 

Dknllb „, 331,832 

English  inv.'-bonc  ..J S7T,  131. 832. 333, 334. 33T,  33a  33» 

F1eiaUta,cuaF.kaD<l<]raft(N<l)ica'Ui>da)    33t,33S,33ft810 

jQlbmd.  dnft-honc  (DennMrk) 331,832 

UmoMin  (France) 839 

Uacolnsbire  cart-hone  (Bn^and) 334, 33j.  33<l  337 

HorauuHFtiinoe) 337,339 

Orloff(RiiBiiU) 33^333- 

P(>n:bpnra(\iiniiandj.Fr«nij«) 333, 339- 

eoUrairigrrolsti-lndran-horae S31 

Snffolk  Punsh     (Bngluid) 33^33e,837 


England 336 

France 333,339 

Hnng>t7 333 

BnuU 333,333 

Sweden 2Bt 


Amslcan 831,833 

Orloff(Ra<«ia) 33%  838 

eibibltitm  of 3M,S2T 

chlckeua 327 

black  Cochin  317 

black  Bpanlab 827 

BitthmaFoatn 327 

traffCochin 3j7 

CrArecfBuF 3!7 


IdFltebe 

KblteCocbln  .- 

Ayleabnrj' 

lAbradoT 
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AGRICULTUKE— Continued . 
liTO  stock- 
domestic  animals — 
poultry — 

geese 827 

gray  Toulouse S27 

pigeons 327 

carrier 327 

turkeys 327 

rabbits- 
exhibition  of 327 

slieei>— 

number  of,  in  European  countries  304 

United  States 304 

exhibition  of 319-323 

varieties  of— - 

numberof,  exhibited 319 

Algerine 323,324 

Art^slenno  (France) 320, 323, 334 

Berrichone  (France) 323,324^ 

black-faced  (Scotland) 321,324' 

Boulonnaise  (France) 324 

Bretonne  (France) 324 

Cauchoise  (France) 323,324 

Champenoise  (France) 324 

Charmols  (France) 319,324 

Cheviot  (Scotland) 324 

Comtoise  (France) 324 

Cotewold  (Knghind)  822,323.324 

Crevant  (France) 324 

Dartmoor  (England) 321 

Dishley,  or  Leicester  (Enghiml) 319,320,823,323.324 

Exmoor  (England) 324 

Flamande  (Franco  and  Netherlands) 320 

Hampsh ire  ( England ) 32 1 ,  322 

Hollandaise  (Netherlands) 324 

Languodocienne  (France)  324 

Lauraguaise  (France) 323 

Leicester  (gee  Disbloy,  above). 

Lincoln  ( England) 323. 324 

Manohamp  (France) 323 

Merino  (Spain)  319,320.323 

M6tls-Merino  (France) 319,320,321.323 

mountain  (France) 319, 324 

(Wales  and  Scotland) 324 

New  Kent  (England) 320,323,324 

Normande  (Franco) 320, 323, 324 

Oxfonlshire  (England) 821,322 

Picardo  (Franco) 320,324 

Poitevine  (France) 324 

Polder  (Netherlands) 324 

Roscommon  (Ireland) 324 

Savoyarde  (Italy) 324 

Shropshire  (England) 321, 322, 323 

Solognote  (France)...  324 

Southdown  (England) 319,321,322,323 

Texel  (Netherlands) 324 

Welsh 321 

Wiltshire  (England) 322 

cared  for  by  dogs,  in  Europe  328 

swine- 
number  of,  in  European  countries 804 

United  States 304 

exhibition  of 325, 32G 

varieties  of— 

Berkshire  (Enghind) 325 
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AGRICULTURE— CoDtinned.  Pag,-- 

domeiillc  uiimiU— 

raiictlnof— 

CblncK S2J 

Lincoliwhiro  <KnBlondl ..  Kj 

MlJcUreoi  (EoKbod) 3M,Me 

NoapolilanUlalj-J 82j 

S^irmati (l^rajuwr  -.-- - ,..-..... ,-,„,,,.....,_,.  ,.,..         X?5 

Limoiuln  (Franri') 3!i,KU 

Snflblk  <EoglKid) 3;j.326 

Sdhbt  (EnGlond) 321 

York  shirt  (EngUnd)  MS 

feodof- 

beot-root  roBiduea  fmni  nigar  mumfBOlHre 275 

fliiue«dctke 205 

com  (molie) 2<ll,2«i,2«3 

UntU* 2S2 

pwTllIM 103,278 

rye ^52 

grain,  etc— 

bade; att,2ll 

bMBB 204. 205,  £11.  :m 

com  (make) 03, 201.  JOi,  SOS,  111,  »3-254.  £03 

oottoii-Me4 173 

fiai-wed 2tn 

m«l( 2*I,!!K 

oaU 201,203.283 

PM« sot,  211, 203.373 

rjt 283 

gTMl-..  201,385 

li»y 211, 313, 2U,  347,204, 385 

k^ 273 

loot* !00-3I1,311,IT2.373 

be«t« 211,243 

ouTott 211,272 

mtngold-iranal 272.273 

potAUKi 207 

tnniip* 207,211,243,272 

straw.  freA 207 

IniMed 187,171,311,238 

eo«\.h:^ 212-215 

i»u.-ihig<>ii('™ni«id  gresD  crops  243-3S4 

sliclnfftooU _- 2ii0.211 

cmshuig  grain 203-205 

booe-duM 204 

dslry  prodQOts 271, 172, 273, 278, 370, 284, 2811, 312,  J13 

bnttar 377,279,285 

oheeie- 277,376.276 

hides    377,294 

tarf  277 

leMber r         2»4 

auM 371, 277, 288, 320 

preserved,  salted,  conned 287;  301, 284, 441, 442, 448 

*  reMgei^tvd  for  trantpOTtfttioD  and  storage ---...,--.-.... 442 


wool  377,281,282,203 
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Aix-en-Provenoe  (France) — 

agrionltural  machinery  mana&ctnred — 

Proven9al  plow-drills 117 

Alande  Island  (Finland)— 
fishing  indnstry — 

stroemming  (herring) 428 

seals 429 

Albany,  N.  Y.— 

agricnltoral  machinery  manufkctnred — 

harvesters 8, 123 

mowers 184, 185,150, 153*.  154, 155 

reapers 184,135,141 

hay-presses r. 8,140,235 

Albaret  Si,  Co.  (Bantigny,  France) — 

grain-drill  tested 102 

awarded  si>ecial  prize  of  a  Sevres  rase  {tMfrontitpUee) 140 

reaper  tested 142,147-149 

mowertested 150 

electric  light  for  field  work  at  night,  illustration 241*,  242 

Albion,  Mich.— 

agricnltoral  machinery  mann&ctnred — 

plows 8, 18, 25*,  26 

Alcohol  («M  Agriculture:  manufactures). 
Aidemey  cattle  (fM  Agriculture :  live  stock). 
Algeria  («m  France:  colonies). 

Algiers,  a  department  of  Algeria  («m  France :  colonies:  Algeria). 
Algiers,  city  of  (Algeria)— 
fishing  industry- 
coral : 437,488 

instruments  used  in  oollectin  g 437, 438 

working 438 

boats  used  in  the  fishery 4^ 

fish- 
preserved  438 

salted 438 

anchovies 438 

sardines 438 

tunnies 438 

sponges 438 

Alliance,  Ohio- 
agricultural  machinery  manufactured — 

hay-rakes 8^161 

Almonds  («m  Horticulture:  products:  fruits). 
Alocasia  («ee  Horticulture:  products:  fiowers). 
Aloe  (fM  Horticulture:  products:  flowers,  etc.). 
Alosia  («M  Horticulture:  products:  flowers). 
Alsophyllas  (see  Horticulture:  products:  flowers,  etc.). 
AItemantbera(«ee  Horticulture:  products:  flowers). 
Alyssum  («e«  Horticulture :  products:  flowers). 
Amacaria  (tee  Horticulture:  products:  trees). 
Amaranth  (»ee  Horticulture :  products :  flowers). 
Ambassis  («m  Fish). 

Amboina  (tee  Netherlands :  East  India  Colonies). 
Amboise  (Indre-et-Loire,  France) — 

agricultural  machinery  manuflBMtured- 

grape-mills HI*  224 

cider  and  oil  presses 226*  226 

American  trotter  (we  Agriculture;  live  stock). 
Ammonia  (MS  Agriculture :  fertUiseri). 
Ampel^psis  (M0  Horticulture :  products:  flowers). 
Amsterdam  (Netherlands) — 
fishing  industry — 

seaweed  fh>m  the  Zuider  Zee '. 444 

Anabaa  (tee  Fish).  - 

Anchovies  (tee  Fish). 
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Andernos  (Gironde,  France) — 

flshiDg  industry — 

oyster-coltnral  productioDB 434 

oysters 435 

Angelica  {tee  Horticulture:  products:  vegetables). 
Angers  (France) — 
horticulture- 
garden  and  noTsery  products 363,364 

camelia  japonica 863 

magnolia 363 

Angus  cattle  (tee  Agriculture:  live  stock). 
Anthurium  (tee  Horticulture:  products:  flowers). 

Aplatisseur,  French  grain-crusher,  definition 203* 

Apples  («ee  Agriculture :  products;  altc.  Horticulture:  products:  fruits  and  trees). 

Apricots  {tee  Horticulture:  products:  fruits). 

ARABIA— 

AGBICL'LTURK— 

live  stock — 

horses 330,333,334,338,839,840 

characteristics  of 330,340 

aodimated  and  interbred  in  Africa 330 

Asia 330 

Persia 330 

Syria 330 

Europe 330,833,334,338,339,340 

Austria-Hungary 277,333,334 

England 333,339 

Prance 338,330 

said  to  have  been  captured  from  Saracens 

by  Charles  Martel  (A.  D.  732) 339 

Bussia 333 

ATalia(M0 Horticulture:  products:  flowers). 
Arbutus  (M«  Horticulture:  products:  flowers). 
Arcachon  (Gironde,  France)— 
fishing  industry- 
utensils  manufkctu  red 431 

nets 431,434 

oy  ster -cultural 483, 484, 435 

oysters 483,434,435 

Aroeria  (Italy)— 

agricultural  machinery  manufactured — 

seeders 102 

Arder  {tee  Fish). 
Arendal  (Norway) — 
fishing  industry — 

six-oared  fishing-boi^ 508* 

Ar^  (Gironde,  France) — 
fishing  industry — 

oyster-cultural  productions 488, 485 

Argenteuil  (France)— 
horticulture- 
fruit— 

grapes 383 

wines  383 

ARGENTINE  REPUBLIC— 

AOBICULTUBB— 

condition  ef 293,294 

products — 
cereals — 

barley 293 

com 298 

oats 293 

rye 293 

wheat 293 

clover 293 
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ARGENTINE  REPUBLIC— 

AOKICULTURK— 

producto— 

coffee 293 

f^rasses  and  forage  plants 293 

gums 293 

roots 283 

potatoes 298 

sugar 293 

livestock 293,294 

number  and  yalne— 

cattle 294 

goats 294 

horses 294 

sheep 294 

swine 294 

animal  products — 

"  animal  oil "  (from  horses) 294 

grease 294 

hides 294 

leather 294 

meat,  preserved  and  salted 294 

sheepwikins 294 

tallow 294 

wool 299,294 

exports^— 

'•animal  oil" 294 

bone-dust,  to  Great  Britain 294 

salt  meat,  to  Brazil 294 

Cuba 294 

sheep-skins,  to  France 294 

wool 294 

FiBHINQ  INDUSTBT— 

exhibit 423,424 

fishing  apparatus 494 

Arras  (Pas-de-Calais,  France) — 

agriooltural  machinery  manafaotared — 

seeders  ..i^...  102 

Arrowroot  {tee  Agriculture:  manufactures). 
Artemisia  («M  Horticulture :  products:  flowers). 
Art6sienne  sheep  {tee  Agriculture:  live  stock). 
Artichokes  (ffM Horticulture:  products:  vegetables). 
Artocarpus  cannonii  («m  Horticulture :  products:  flowers,  etc.). 
Arvert  (Charente-Infdrieure,  France) — 
fishing  industry-^ 

oysters 484 

Asni^res  (Seine,  France)—- 

discharge  of  the  sewers  of  Paris  into  the  river  Seine,  at 418 

sewage  utilized  in  horticultural  operations  on  the  plain  of  GtonnevUllers  {tee  Genne- 

villiers) 414-418 

Asparagus  («MHorticaltare:  products:  vegetables). 
Aspennla (MS Horticulture:  products:  flowers). 
Aspidium  («m  Horticulture:  products:  flowers). 

Aspiraieur,  Fr^ich  grain-cleaning  machine,  definition 186^186 

Asses  {tee  Agriculture:  live  stock). 
Assipa  {tee  Fish). 

Asters  {tee  Horticulture:  products:  flowers). 
Auburn,  N.  Y.— 

agricultural  machinery  manuflActured^ 

Iw^rvesters 8,123,125-186 

reapers 182*.  184, 185U41 

mower  and  reaper  combined 142 

mowers 150 

Auouba  {tee  Horticulture:  products:  flowers). 
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Audenge  (Gironde,  France)— 

fishing  indostry — 

oyster  hives 434 

artificial  shell-flsh 434 

sluices 434 

fishing  utensils 434 

Aultman  Sc  Co.  (Canton,  Ohio) — 

harvesters  tested 123,125-186 

silver  medal  awarded 8 

dynamometrical  trials  of 184,135,164,155 

reaper  tested 141 

mower  tested 150^  154, 155 

"New Buckeye,"  illustration ...163*,  155 

Auray  (Morbihan,  France) — 

fishing  industry — 

oyster-oultural  apparatus 434 

productions 434 

utensils 434 

Australia  (see  Great  Britain:  colonies). 

AUSTKIA-HUNGAKY  («ee,  aUo,  Carmile,  Grotto  of,  Lissa. 

Leopoldstadt.  Trieste). 

AOMCTLTURB— 

[Note. — Machiiiery,  xmplementt,  etc.,  used  in  agrimUure^  are  indexed  under  Machinery: 
agriculural,  below.] 

condition  of 274,277 

governmental  encouragement 276, 277 

agricultural  colleges 276 

primary  schools 276 

land,  tenure  of 275 

proportion  cultivated 275 

methods  of  cultivation 275,276 

rotation  of  crops 276 

products — 

flax 1 275 

grain 275,296,297 

barley 274,276 

produoUon 275,296.297,299 

buckwheat 275 

production 275,296,297,299 

com  (maize) 275,276 

production 275,297,299 

miUet 275 

production 225,296,297 

oats 275,276 

production 275,296,297,298,290 

rice 275 

rye  ...  274,276 

production 275,296,297,299 

wheat 274.276 

production 275,296,297,290 

grapes :... 275,276 

production 276 

hemp 275 

hops 275,276 

production 276 

leguminous  plants 276 

beans 275 

pease 275 

olives 275,276 

production 276 

roots- 
beets 50,61,275 

potatoes 275,276 

production 275,299 

tobacco 276,276 

grown  under  governmental  control 276 

prodnotion 276 
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AUSTRIA-HUKGABY— Continaed.  Pags^ 

AOBICULTUBK— 

maQoilftotiirM— 

beet-root  sugar 275 

(dive  oil 275^376 

wine 275 

exports- 
grain 276 

olive  oil 276 

swine 277 

wool 277 

live  stock— 

asses  and  mules— 

number 304 

cattle 277 

number 304 

little  attention  paid  to  breeding 277,383 

used  in  agricultural  labor 334 

raised  chiefly  in  Hungary 277 

goats- 
number 804 

horses 277,333,334 

number  904 

great  attention  paid  to  breeding 277, 333 

governmental  aid 277, 333 

introduction  of  Arab  stock 277,333 

English  stock .\ 277,333 

for  the  Army,  raised  in  Hungary 333 

export 333 

prices 333 

sheep 277 

number 304 

wool  exported 277 

swine 277 

number 804 

export 277 

feed  of— 

beet-root  residues  firom  sugar  manufikoture 275 

pea  vines 276 

Fish  and  Fish  CuLTuait— 

exhibits 424.443,513 

maritime  Ashing  industry,  yield,  value,  etc ^ 424 

fish-curing,  preserving,  packing 424 

fish  and  fish  products — 

anchovies 424 

bream 424 

cephalopods 424 

cod 424 

crabs 424 

outtle-flsh 424 

6orevisses 424 

herring 424 

lobsters 424 

mackerel 424 

mollusks 424 

proteos 470 

sardines 424 

silurus 462 

sponges 431 

imports- 
anchovies 424 

I       cod 424 

herring 424 

sardines 424 

sponges 431 

operatives- 
number  of  flshennen  employed 424 
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AUSTRIA-HUNGARY— Continued. 

MACHmBBT— 

agricultuTid— 

exhibits,  cluaaifloation  of 11 

beet-cnltivating  implements 60,51 

steam-oultivating  apparatus 53, 61 

PROVINCES— 
BOHEMIA— 

Agbicultubb— 
products- 
beets  275 

cereals— 

com 275 

rye 275 

wheat 275 

hops 276 

potatoes 276 

man  n  faotures— 

beet-root  sugar 275 

BUCKOWINA— 
Agbicultubk— 
products- 
tobacco  276 

grown  under  governmental  control 276 

DALMATIA— 
Agricultubx— 
products- 
olives 276 

exports- 
olive  oil •. 276 

GALICIA— 

AOIUCULTUBB— 

products — 

beets 275 

flax 275 

hemp :         275 

potatoes 275 

tobacco 276 

grown  under  governmental  control 276 

manufiac  tares— 

beet-root  sugiff 276 

HUNGARY  (fee,  obo,  Buda^Pest,  Gradisca)— 

[NOTB.— I7ie  /oOoufing  rtfertnou  are  to  Hungary  proper,  mattert  belonffing  to  the 

empire  in  general  being  indexed  under  Austria-Hungary.] 
Agbicultubb— 

[NOTB. — Uaehinery^  implement*,  etc.,  ueed  in  cigricuUure  are  indexed  under 
Machinery :  agricnltoral,  beUno.] 

condition  of. 275,276 

encouraged  by  government 276 

i^oultural  schools  and  colleges 276 

products- 
cereals 296,297 

barley 276,296,297 

buckwheat 297 

com 275,276»297 

millet 296,297 

oats 278, 276, 296;  297, 298 

rye 276,296,297 

wheat 275,276»29€;297 

flax 275 

hemp 275 

root»— 

beets 53,275 

potatoes 275,276 

tobacco 276 

cultivated  under  governmental  control 276 
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AUSTBIAHUNGABY— Continued. 
PROVINCES- 
HUNGAEY— 
Agbicultubk— 
manafactarM— 

beet-root  angar 275 

live  atook— 

breeding  neglected,  except  of  horsea 277,333 

aaaea  and  mnlea,  number 304 

cattle 277 

number 304 

agricul  tural  labor  done  by 334 

goata,  number 304 

horsea 333,334 

number 304 

great  attention  paid  to  breeding 338 

governmental  aid 333 

introduction  of  Arab  atook 333 

English  stock 333 

cavalry  horses * 333 

saddle  horses 384 

draft  horses 334 

export 333 

prices 383 

sheep,  number 804 

swine,  number 304 

Hobucultuiir— 
grapes— 

attacked  by  the  phylloxera  vastatrix 413 

growers  of,  represented  at  an  international  congress,  concerning  the  phyl* 

loxera,  at  Montpcllier,  France,  1878 408 

Machiksbt— 
agricultural — 

steam-cultivating  apparatuB 53 

imported  trcm  Great  Britain  62 

field  trials  of 17,18 

plows 18 

LOWER  AUSTRIA— 

AOWCULTUBl— 

products — 

beets 275 

IK>tatoes 275 

manufactures— 

beet-root  sugar 275 

MORAVIA— 

AOBICULTUBS— 

products — 

beets 275 

potatoes 275 

manufactures — 

beet*root  sugar 275 

SILESIA— 

AOBICULTURE— 

products — 

beets 275 

potatoes 275 

manufactures— 

beet-root  sugar 275 

TITROL  (fM,  <Uao,  lUva,  Roveredo)— 
Agricultubs— 
products — 

tobacco 276 

grown  under  governmental  control 278 

Auteoil  (France)— 
horticulture — 

Nursery  of  the  city  of  Paris 364 
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Avallon  (Charente-Inftrieure,  France)— 
flahing  indastry — 

oyatere ••  484,435 

Aveling  &  Porter  (Rochester,  England),  steam-plows  tested 17 

system  of  steam  cultivation 63,71-78 

cost  of  oatfit - W 

locomotive  for  double-engine  system,  illustration C7*,  68, 88 

"agricultural  locomotive  engine," illustration 71,72* 

tackle  for  roundabout  system,  illustration 72, 73*,  74 

awarded  special  prize  of  aS^vres  vase  i9e$/rontitp%se4) 140 

steam-reaper 157-158 

illnatration 168* 

Avignon  (Vaucluse,  France) — 

agricultural  machinery  manufactured— 

grain-cleaners 186* 

Avranches  (Manche,  France) — 
fishing  industry — 

utensils  manufactured 430, 431 

rods 431 

knives  for  codfish  work  — 431 

Aylesbury  ducks  {aee  Agriculture:  live  stock). 
Ayr  (Canada) — 

agricultural  machinery  manufactured — 

mowers loO 

reapers 141 

Ayrshire  (Scotland) — 
agriculture- 
cattle 810 

bred  in  United  States 310 

Sweden 284 

Azalea  (««s  Horticulture :  products:  fiowers). 

Baden  {iM  Germany :  states). 
Bahama  (tee  Great  Britain :  colonies). 

Baird,  Spencer  F.  (Washington,  D.  C),  United  States  Commissioner  of  Fish  and  Fisheries- 
supplied  35,000  eggs  of  California  salmon  to  the  Soci6t6  d' Acclimation,  of  France 465, 456 

acclimated  carp  in  United  States 465 

gourami  (firom  India)  in  United  States 471 

tench  in  United  States 467 

reports  of,  referred  to 471, 478, 480 

artificial  propagation  of  cod 481 

Bakewell,  Robert  (Dishlcy,  England),  breeder  of  cattle  and  sheep  (tee,  alto,  Dishley) 322 

horses 334,335 

Balsam  («e«  Hurt icalture;  products:  flowers,  etc.). 
Baltimore,  Md. — 
fishing  industry — 

oysters,  canned 449 

pickled 449 

Bambusa  («e0  Horticulture :  products:  flowers). 
Bamlett,  Adam  Carlisle  (Thirsk,  England)— 

mower  entered  for  trial,  but  withdrawn 150 

Banbury  (England) — 

agricultural  machinery  manufactured — 

mowers 150 

lawn 156 

reapers 141,147 

Ban^ermasin  («m  Netherlands:  East  India  colonies). 
BAEBARY— 

AORICULTUEE— 

live  stock — 

horses 830, 883 

a  variation  of  the  Arab 830 

acclimated  and  interbred  throughout  Europe 330 

RnssiA 883 

Barbel  (ns  Fish). 
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Barford  Sl  PerUns  (Petorboroagh«  Esgland) — 
8team*ciiItiTatixiK  machinery — 

ronndabout  tackle, engfaie  with  detached  windlasa, fUoatnitioa ?•* 

engine  and  windlasA  combined,  mnstratloin 70,77* 

self-acting  ^and  self-moving  anchor 77* 

3-faTTOw  balance-plow,  illnstration 83* 

steam-cooking  apparatus .' 214^215 

Baria  (Cochin  China)— 
Ashing  industry- 
fishing  implements 4tt 

Barley  (M0  Aericolture:  products). 
Barracuta  («m  Fish). 
Baas  (M6  Fish). 

Basse  (Pny-de-D6me,  Franco) — 
fishing  industry — 

fish  fh>m  piscicultural  works  at  Lake  Chaayet 433 

trout 433 

BataTia,  HI.— 

machinery  manufactured— 

pumps 8 

wind-mills 8 

Batavia  ( Jaya)— 
fishing  industry- 
apparatus 444 

seros '. 444 

Bavaria  (m«  Oermany :  states). 
Bavay  (Nord,  France)— 

agricultural  machinery  manufactured— 

grain-drills 1 02 

Bavois  (Paris,  France),  directed  construction  of  the  Aquarium  of  the  Trooad6ro 449 

Bayeux  (Calvados,  France)— 
fishing  industry — 

mussels 436 

oysters 436 

Bay  State  Bake  Company  (Winohendon,  Mass)— 

horse  hay-rake 161 

silver  medal  awarded 8, 165 

self-dumping  apparatus 165 

Basadaise  cattle  {aee  Agrioultore :  live  stock). 

Beans  (tee  Agriculture :  products ;  tUeo,  HorUcultare :  products :  vegetables). 
Beaufort-en- Yall6e  (Maine-et-Loire,  France)— 
fishing  industry — 
fish- 
preserved  433 

sardines 433 

tunnies ..         433 

Beaume,  L.  (Boulogne,  France),  portable  cooking  a;»paratus,  illustration 212* 

Bective,  Earl  of  (England),  exhibited  cattle 806 

Bedford  (England)— 

agricultural  machinery  manufactured — 

"Anglo-American  "  horse-rakes 162 

binding-reapers 123, 138 

chain  harrows  98* 

hay-tedders 166* 

plows— 

subsoilers 82,83* 

self-dumping  riding  horse-rakes 161*,  162*,  163 

steam-cultivating  apparatus 62,64 

formers' engines 68*,  69 

portable  engines,  with  windlasses 75*,  76 

cultivators 84* 

sweep-rake  single-wheel  reapers 146*,  147 

walking  hay-rakes 163*,  164 

Beets  (fM  Agriculture:  products;  obo.  Horticulture:  products:  vegetables). 
Beet-root  sugar  ((see  Agriculture :  manufactures). 
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BegoDia  (tee  Horticultare :  products :  flowers). 

BELGIUM  (tee,  alto,  Brabant,  Flanders,  Hainaut,  Marchienne-an-Pont) — 

AORICULTUUB— 

condition  of 287 

governmental  encoaragement 287 

veterinary  college 287 

agricnltnral  institnte 287 

schools  of  horticnlturo 287 

agrical  tnral  conferences 287 

agricultural  societies 287 

land,  value  of 287 

products — 

cereals   287 

production 287,206,297 

barley 287 

production , 287,296,297 

buckwheat 287 

production 2^^,296,297 

com    287 

mUlet 287 

oats 287 

production 287.296,297 

rye 287 

production. 287,296,297 

wheat 287 

production 287,296,297 

leguminous  plants 287 

production 287 

roots 287 

production 287 

beets 50 

manufactures — 

arrrowroot 287 

bread 287 

flour « 287 

macaroni 287 

meal 287* 

meats,  preserved 287 

salted 287 

pastry 287 

tapioca 287 

vermicelli 287 

operatives — 

women  as 287 

imports- 
cereals,  from  Sweden 288 

live  stock- 
asses  and  mules — 

number 804 

cattle- 
number 287,804 

meat,  preserved  and  salt«d. 287 

goats- 
number.... 304 

horses — 

number 287,304 

anciently  used  by  the  Romans  forcavalry 334 

modem  draft  horses 334 

Hheep— 

number 287,804 

exhibits 821.324 

English  stock  acclimated  and  bred 831 

swine- 
number  287,304 


560  INDEX. 


BELGIUM— Continued. 
Fish  axu  Fish-culturb— 

exhibits 424^425 

mannfactnres — 

fishing  atensUs,  rods,  etc 424 

preserved  fish 425 

Machikebt— 
agiicultnral — 

exhibits,  classification  of 11 

beet-cultivating  implements 50, 51 

implements  of  mdo  constraction  in  general  use 287 

Bell,  Rev.  Patrick  (Forfar,  Scotland),  invented  and  used  steam-reaper  (1828) 157 

Belon,  ChAteau  de  (Finistdre,  France) 
fishing  industry — 

oysters 435 

oyster-cultural  productions 435 

utensils 435 

Berok-sur-lCer  (Pas-de-Calais,  France)— 
fishiug  industry- 
fish— 

salted 432 

herring 432 

smoked 432 

herring 432 

Bergen  (Norway) — 
fishing  industry — 

nets  and  fykes,  for  cod,  herring,  mackerel,  salmon,  etc 445 

factory  of 445 

lines 445 

fish- 
anchovies 446. 447, 448 

cod 446,447,482 

dried 446,447,482 

salted 446.447 

liver  oil 482 

herring 446,447 

salted 446,447 

smoked 446 

stockflsk 447 

collection  of,  by  the  Commercial  Association  of  Bergen 446 

fishing  boats , 445 

transporting  vcs.sel    482* 

herring-fishing 490*.  492* 

four-oared 504* 

export4i — 

fish  and  fish  products — 

to  America 482 

China 482 

Europe  — 482 

fishing  utonsUH — 

to  Newfoundland 530 

Saint-Pierre  and  Miquelon 530 

Berkshire  (England)— 
agriculture — 
live  stock — 

swine 325 

bred  in  the  United  States   325 

Berlin  Exposition  {tee  International  Exhibitions). 
Berrichone  sheep  (eee  Agriculture:  live  stock). 

Berthelin  (Doulevant-le-Chdtcau,  France),  wheel-barrow  for  transporting  live  fish 431, 513 

awarded  honorable  mention 431 

Bertolonia  (««e  Horticulture :  products .-  flowers). 
Besson,  Antoino  (Marseilles,  Franco)— 
fruits  exhibited— 

grapes 379 

pears 378 
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Bickfonl  Jc  Huffiuan  (Macc<lon.N.  Y.)— 

grain  drill '. 10.". 

bronztt  medal  awarded i* 

solf-dumpin;;  horao  hay-rakc ICl,  lfi2 

Biddeirs  oatM  and  beans  kiblilor,  manufactured  and  exhibited  by  Maldon  (England)  Iron  Works 
(which  tee). 

Biematzki  &  Co.  (Pbilndelpbia,  Pa.),  lawn-mowerH 305 

Bijrgi  (Piacenzii,  Italy),  ox-plow  tested 17 

Billerica  (Mas-s),  cnailngc  of  maizo  practice<l  at 254 

Billiton  {see  NetluTlands :  East  India  Colonies). 
Binb  Hoa  (Saigon,  Cochin  China) — 
flHbing  in<ln8tr>' — 

fish,  shown  by  models 438 

BirmLngham  (Eu;;lnnd) — 
fishing  indiistr>- — 

implements 441 

i-eels    441 

tackle 441 

winches..  441 

Bisoc,  a  Frencli  plow,  definition  of  (see,  also,  Machinery :  agricultural) 17, 41 ',  4?. 

BIstia  («ee  Horticulture:  products:  flowers). 

Black  Forest  (Germany),  soil  unsuited  to  agriculture^   288 

Blangy-1^- Arras  (Pas-vde-Calais,  France) — 
agricultural  n)achinery  manufactured — 

harvesters 148,149 

BUy  (see  Fish). 

Bleak  {see  Fish). 

Blois  (Loir-ct-Cher),  France — 

agricultural  machinery  manufactured — 

wine  and  cider  presses 232*.  233 

oil  presses 233*,  234 

Boar-fi.-fh  {see  Fish). 

Boby,  Bobert  (Bury  Saint  Edmunds,  England),  grain  cleaner  and  separator,  illuBtration 187,  l^S",  isii 

Bodin  (Rosi^n?s,  Fi-auce),  agricultural  boiler,  illustration  213*.  21 4 

Bodin,  E.  (Keunes,  France) — 

one-wheeled  plow,  illustration 22*.  23 

large  two- wheeled  plow  with  jointer,  illustration    23*,  24 

subsoil  plow,  illustration 34,35' 

ridging  plow,  illustration 38*,  39 

bisoc,  ill  ust  nit  ion 44* 

modificaticm  of  J.  Sc  F.  Howard's  (English)  tackle  for  steam-plowing,  roundabout  system, 

illustration 78' 

extirpateur,  illustration 91* 

flexible  chain-harrow  (J.  &  F.  Howard's),  illustration 98"^ 

rayonneur  (marker),  illustration 118* 

mower 155 

entered  for  test,  but  withdrawn 150 

hay-tedders 166 

grain-flatteuer  (aplatisseur),  illustration 203*,  204 

root- washer,  iUustration 206, 

root-cut ter,  illust i-ation 207, 208* 

wine-press — 

constant  movement  for,  illustration 226* 

Bohemia  (see  Austria-Hungary :  jtrovinces). 

Boitel  (Soissons,  France),  plows  tested 17 

BAno  (Constantine,  Algeria) — 
fishing  industrj' — 

coral 438 

' '  Bon  Janlinier  "  (publication,  Paris,  France) — 
illustrations  copied  ft'om — 

model  omumeutiU  greenhouse 384" 

frame  and  bell  glass  for  protecting  salads,  etc 394" 

rack  for  storing  bell-glasses 394* 

willow  frame  for  protecting  plants 304*,  393* 

screens  (paillassons)  for  shielding  plants 30.V 
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"  Bon  Jardinier  '*— Continued. 

illastrations  copied  from<— 

rye-8t raw  protectors  for  tomatoes 

permanent  hot-bed,  heated  by  hot- water  pipes 

bell-glaascB  protected  by  paillassons 

adjustable  protection  for  bell-glasses 

espalier  trained  on  wall,  protected  and  shaded 397* 

double  espalier  with  vertical  cordons 397* 

shelter  for  espaliers  on  walls 39T* 

iron  supports  for  shelter  of  fhilt  on  walls 397* 

Booth,  W.  (Portland,  Oregon),  canned  salmon 449 

awarded  silver  medal 449 

Bordeaux  (Gironde,  France)— 
Ashing  industry — 
fish— 

pickled 432 

preserved  432 

tunnies 432 

oysters 483, 436 

utensils  and  apparatus  mannfkctured— 

reservoirs  for  fish 435 

oyster  cultural 436 

Borel,  C.  (Paris,  France),  horticultural  tools 396,399* 

Bosselet  (Fonteney-16s-Louvres,  France),  stubble-plow  tested 17 

Boston,  Mass. — 

fishing  industry — 

fish,  canned,  salt 449 

manufactures— 

horseshoe  nails 8 

Botermarroetje  («m  Fish). 
Bothnia,  Gulf  of— 

fisheries  of 425,426 

anchovy 425 

bream 426 

cod 425 

eel 426 

flounder 425 

herring 425 

lavaret 420 

lote 426 

perch 425 

pike 425 

salmon 426 

sandra 425 

Boucher  &  Co.  (Fumay,  France),  mower  tested   15 

3oulogne  (Seine,  France) — 
agriculture — 
live  stock — 

horses  (Boulonnais  draft-horse) 339 

fishing  industry — 

herring  fishery 531 

onachinory — 

agricultural,  manufactured — 

I>ortAblo  cooking  apparatus 212* 

-manufactures — 

Portland  cement 452 

'Boulonnais  horses,  sheep  (tee  Agilculture :  live  stock). 
3ourbon  Island  (tee  France :  colonies :  B6union). 
Bourbon-Lancy  (Scinc-et- Loire,  France) — 
agricultural  machinery  manufactured — 

clod-crushers 100*,  101 

harrows 95*  96 

xBouroefranc  (Charente-Inf^rieure,  France)— 
fishing  industry — 

oysters 43G 
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Dourdiu,  C.  L.  (Paris,  France),  Sayn's  scariflor  (plow)— 

ill  us  tratioQ 85, 36* 

Bourget,  lake  (Is^re,  France) — 
fishing  industry — 

Bavarian  chars  (ombles  chevaliers) 407 

Bourg-la-Reiiie  (S^ine,  France) — 
horticulture — 

garden  and  nursery  prodacts 384 

Brabant  {now  partly  in  Belgium,  partly  Netherlands) — 
agi'iculluro— 
live  stock — 

horses 334 

machinery — 

agricultural — 

plows 17, 18, 19, 21*.  31*,  32*,  33, 34*.  45. 47 

Brahma  Pootra  poultry  {tee  Agriculture:  live  stock). 
Bray  (Euro,  France) — 

agricultural  system :  rotation  of  crops  270 

BRAZIL— 

Fi»n  AND  Fish  Cultuuk— 

callichthys  acclimated  in  France 470 

Maculseuy— 
agricultural — 

ancient  implements  exhibited 10 

Bread-fi-uit  tree  («ee  Horticulture :  products:  flowers,  etc.). 
Bream  {see  Fish). 

Bruloux,  B.  (Nevers,  France),  scarifier  (scarificateur-extirpateur),  illustration 92* 

Brescia  (Italy) — 

fishing  induBlry — 

nets  of  silk  and  twine 443 

Breales  (Oise,  France) — 

agricultural  machinery  manufactured — 

plows 18 

Brest  (France)— 

maritime  fisheries 527 

cod 527 

mackerel 527 

sardines 527 

Breton  cattle  {tee  Agriculture :  live  stock). 

Bridre  d'Azy,  imported  first  short-horn  bulls  into  France  (1825) 310 

Brill  {tee  Fish). 
Brittany  (France) — 
agriculture- 
live  stock- 
cattle  315,310 

horses 339 

sheep 324 

fishing  industry — 

mackerel  fishery 534 

governmental  subsidies  for  building  model  fishing  vessels 534 

Brockport,  X.  Y. — 

agiicultural  machinery  mauu£Eu;tured — 

harvestois 8,123.130,137,14* 

mower 150 

mower  and  reaper  combined H'^ 

reapers 134, 135, 136*,  141, 142*,  143, 144 

Brookline,  Mass. — 
fishing  industry — 

tackle 448 

artificial  files 448 

silk  lines 448 

Brouhot  &  Co.  ( Vierzon,  France),  huller  for  clover,  lucem,  etc.,  illustration 183*,  184 

Brown,  Hinman,  &Co.  (Dayton,  Ohio),  horticultural  tools  365 
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Brown,  J.  R  CNew  York  City)— 

trauHlation  of  book  on  the  Ensilage  of  Maize,  by  Auguste  Goflkrt.  France 244 

on  economy  of  ensilxL^  in  feeding  stock ;  address  to  the  American  Dairymen's  Associatioii, 

Syracuse,  N.Y 252,253 

Broyeur,  French  grain-crusher,  definition 203 

Bruce,  Robert  (England),  exhibited  cattle 30C 

Bruel  Frdres  (Moulins,  France),  tonme-oreille  plow,  illustration 300 

Brussels  spronts  (tee  Horticulture :  products :  vegetables). 

Buckland,  Frank  (London,  England),  method  of  feeding  fish  on  larv» 475 

Buckowina  {tee  Anstria-Hnngary :  province). 
Buckwheat  («e«  Agrioaltnre :  products). 
Bncquoy  (Pas-de-Calais,  France) — 

agricnitural  machinery  manufactured — 

plows 17 

Buda-Pest  (Hungary) — 

agricultural  machinery  manufactured — 

plows 18 

Buffalo  horn,  manufactured  into  "Indian  whalebone" 430 

Buildings  of  the  Exposition  (tee  International  Exhibition  of  Paris,  1878). 
BuiHse  (Isdre,  France) — 
fishing  industry — 

piscicultnral  establishment  at 434 

Bullhead  {tee  Fish). 
Burbot  {tee  Fish). 

Burgess  &  Key  (London,  England) — 
reaper — 

entered  for  test,  but  withdrawn 141 

mower  tested 160 

Burgundy  (France) — 
machinery — 

agricultural — 

ronelleuso  (vineyard  plow) 219* 

Bunibam  &  Morrill  (Portland,  Me.),  canned  meats,  sidmon,  lobsters,  clams 449 

award  cil  gold  medal 449 

Burtin  (Loir-et-Ch.r,  France),  ensilage  of  maize  practised  at 243-254, 247*,  250* 

Bury  Saint  Edmunds.  England- 
agricultural  machinery  manufactured — 

grain  cleaners  and  separators 187, 188*,  189 

Bush,  Son,  &MeisHncr  (Bushberg,  Mo.),  sent  a  collection  of  American  grape-vines,  which  were 

destroyed  by  order  of  the  French  Exposition  authorities 845 

Butter- fish  (tee  Fish). 

Buttoir,  French  double  mold-boanl  plow,  definition 218* 

Buxus  {tee  Horticulture :  products :  flowers). 

Cabbage  («e^  Agriculture :  products;  alto,  Horticulture:  products:  vegetables). 

Cactus  («tfe  Horticulture :  products:  flowers). 

Calndium  {see  Horticulture :  products :  flowers). 

Calceolaria  («e0  Horticulture :  products:  flowers). 

California  {tee  United  States). 

Callichthys  {tee  Fish). 

Callionymus  {tee  Fish). 

Calvados  (department  of  Normandy,  France) — 

agriculture — 

cattle 314,815 

Camelia  (wc  Horticulture :  products:  flowers). 
Carocline  (*cc  A griculture :  products). 

Campbell,  GeougrW,,  Assistant  Commissioner,  Rrpoutox  *' Horticulture" 843-418 

Canada  {tee  Great  Britain :  colonies). 

Candelier  (Bucqnoy,  France),  plows  tested 17 

Canna  («**  Horticulture :  products:  flowers). 
Canton,  Ohio — 

agricultural  machinery  manufactured — 

harvesters 8, 123, 125-136 

reapers 134, 135, 141 

mowers 134, 135, 150, 153*.  154, 155 
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CapelaD  {tee  Fiiih). 

Canunija-Maug6,  L.  £.  (Paris,  France),  grain-sifting-sorting-aeparator,  illnstTatioD 196*,  107, 109 

Carbonnier,  P.  (Paris,  France),  saperintendent  of  the  firesh-water  aqnariom  at  the  Trocad^ro..  440, 455 
reports  upon  the  management  of  aquariam  and  habits  of  the  fish,  quoted. .  .445, 458-465. 466, 467-4G9 

apparatus  for  hatching,  raising,  and  transporting  fish 421, 433, 500-513 

aquaria  containing  indigenous  and  exotic  fish  (in  special  building) 421, 433, 462, 47(M77 

gold  medal  awarded 433 

experiments  in  feeding  fish 474-476,  51 1 .  512 

report  on  transportation  of  fish ,  quoted .* 511-513 

can  for  transporting  fish 512* 

Carrailc,  Grotto  of  (Austria)— 
fish— 

proteus 470 

acclimated  in  aquarium,  at  Paris,  France 470 

Camac  (Morbihan,  France) — 
fishing  industry — 

oysters 434 

oyster-cultural  apparatus 434 

Carnation  {see  Horticulture :  products :  flowers). 

Came  tas:^o.  salted  meat,  from  the  Argentine  Republic  ^^ 294 

Carrier  pigeons  {tee  Agriculture:  live  stock). 

Carp  {see  Fish). 

Carrots  («e«  Agriculture :  products;  also.  Horticulture:  products:  vegetables). 

Case,  J.  J.  (Racine,  Wis)— 

reap«*r  and  thrasher 120, 121 

gold  modal  awarded 8 

thrasher  tested    175 

Cassan,  fils  (Jallieu,  France),  wine-press,  combined  screw  and  hydraulic,  illustration 230*,  231 

Cassava  {see  Agriculture :  manufactures). 

Cassieu,  Ch&teau  de  (Gironde,  France) — 
fishing  industry — 

oyster-cultural  apparatus 436 

Catacombs  of  Paris  (France) 389 

formed  by  quarrying  building-stone..... 389,390 

mushroom  culture  in : 389-391 

Catfish  {see  Fish). 

Catharina  {see  Fish). 

Cattle  {see  Agriculture :  live  stock). 

Cattlcya  («ee  Horticulture :  pfodncts:  flowers). 

Caviare  {see  Fish). 

Caucale  (Dle-et-Vilaino,  France)— 
fishing  industry — 

oysters  438,485,436 

Cauchoise  sheep  {see  Agriculture:  live  stock). 

Cauliflower  (««e  Agriculture :  products;  alto,  Horticulture:  products:  vegetables). 

Cavaillonncur,  cutter  on  French  vineyard  plows,  definition 217, 218* 

Cavalier  de  Caverville  (France),  writings  on  the  "Coral  Fishery  on  the  Coasts  of  Algeria" 
referred  to    437nols 

Cavalry  horses  {see  Agriculture :  live  stock ;  also.  War). 

Cayenne  (French  Guiana) — 
fishing  industry — 

isinglass 488,489 

Cedar  («e«  Horticulture ;  products:  trees). 

Celoriac  («M  Horticulture :  products:  vegetables). 

Celery  («es Horticulture :  products:  vegetables). 

Centaurea  {see  Horticulture :  products:  flowers). 

Centennial  Exhibition  {see  International  Exhibitions). 

Century  plant  {see  Horticulture:  products:  flowers,  etc.). 

Cephalotaxus  (SM Horticulture :  products:  flowers). 

CERAMICS— 

oyster-cultural  appliances  made  of  earthenware 486 

Cereals  {see  Agriculture :  products). 

Cctt^  (Franco) — 

fishing  industry — 

tunny  flshery  with  mandraques ^ ^,.         535 
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Chabot  {tee  Fish). 

Chadbom  ^Coldwell  (Newburgh,  X.  Y.).  lawn  mower 156^305 

Champenoifte  sheep  (tee  Agricalture:  live  stock). 
Channel  Islands  (tee  Great  Britain). 

Chanlin  (Paris,  France),  horticnltoral  exhibit 3G4 

Chantrin  (College  of  France,  Paris),  exhibited  young  treat 440 

Chapelle-en-Serval  (Oise,  France) — 
Agricnltaral  machinery  tested — 

plows 17 

Chapns  (Charente-Inf(6rieare,  France) — 
fishing  industry — 

oyster-cultural  establishments 434 

hurdles 434 

transport  boats 434 

Char  (tee  Fish). 

Chards  (tee  Horticulture :  products :  vegetables). 
Charmeux,  Bose  (Paris,  France)— 
horticultural  exhibit — 

g«P«» r 379 

Charmois  sheep  (tee  Agricalture:  lire  stock). 

Charles  Martel  said  to  have  captured  Arabian  horses  from  the  Saracens  (A.  D.  732),  whence 

the  Limousin  breed,  of  France 839 

Charolaise  cattle  (tee  Agriculture:  live  stock). 
Charolles  (Sa6ne,  France)— 
agricalture — 

cattle 310.317 

awarded  grand  prize  at  t b  e  £ xposition 817 

Charque  dulce,  dried  meat  from  the  Argentine  Republic 294 

Charranl,  ChAteau  de  (Haate-Loire,  France) — 
fishing  industry — 

apparatus  for  hatching  egas  of  fresh- water  fish 433 

Charrue  Wasse,  French  hiU-side  plow,  definition  of 28*,  29 

sous-sol,  French  draining  plow,  definition  of 86* 

Chat6,  L.  (France),  horticoltural  exhibit 371 

ChAteau  de  Bulon,  de  Caasieu,  de  Kejean,  etc.  (tee  Belon,  Cassieu,  etc.). 
ChAteauroux  (Indre,  France) — 

agricultural  machinery  manufactared — 

mowers 150 

reapers 142,148,149 

Chatreasac  (Charente-Infdrieme,  France) — 
fishing  industry- 
oysters 433 

Chauvet,  Lake  (Pny-do-DAme,  France),  piscicultural  works  at ' 433 

Chavanette,  P.  M.  J.  ( Fontenay-aux-Roses,  France) — 

grape-crushing,  pressing,  and  de-stalking  machine 221-223 

longitadinal  vertical  section,  illustration 221* 

transverse  section,  illustration 222* 

CHEMISTRY— 

ammonia,  sulphate,  as  fertilizer 1 15 

potassa,  bitartrate,  ferment  of  wine,  in  grape  stalks 221 

soda  nitrate,  as  fertilizer 115 

sulphur,  preventive  of  oidium  in  grapes 382, 40fl^  413 

tannin  in  grape  stalks 221 

agricultural,  taught  in  governmental  schools  in  Sweden 283 

prepnrations  to  destroy  phylloxera  vastatrix  ineffective 410 

counteract  pollution  of  river  water  by  sewage 413 

Chenecey-par-Quingcy  (Donbs,  France)— 
fishing  industry — 

nets  and  snaiea  for  crabs  manufsotured 431 

Cherbourg  (France) — 

maritime  fisheries 527 

herring 627 

Chestnuts  (tM  Horticulture :  products:  fruits). 

Chevalier,  p^re  (Montreuil-sons-Bois,  Seine,  France),  hortioaltoral  exhibit 864 

Chevalier  (tee  Fish), 
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Cheviot  sheep  (tee  Agrioultare:  live  atook). 
Chicago,  IlL — 

agricultural  machinery  manufiActiired — 

fruit-driers 8 

mowers 150 

reapers 8, 123-186^  124*.  120*.  HO 

fishing  industry — 

canned  salmon 440 

Chicory  («e«  Agriculture:  products;  aZto, HorticnltciTe :  prodnots:  vegetables). 
Chillicothe,  Ohio- 
horticulture— 

fig  culture 385 

CHINA— 

Agriculture— 
live  stock — 

swine 825 

acclimated  and  bred  in  England 825 

Pish  and  Fish-culture— 
fish- 
gold  fish  originated  in  .  404,470 

telescope  fish  (long-tsing-ya)  acclimated  in  France 470, 476 

imports — 

cod-liver  oil,  from  Norway 482 

Machoibrt— 
agricultural — 

crude  wooden  plows 35 

ancient  drill  plows 117 

Christiania  (Norway) — 
fishing  industry' — 

apparatus 445 

nets 445 

fish- 
anchovies  446,447 

exported  to  Australia 448 

Denmark ...446,447,448 

Germany 446^448 

Great  Britain 446,448 

Russia 448 

Sweden 448 

United  States 448 

cod 446 

liver 446 

roe 446 

herring 447 

preserved 446 

Christiansund  (Norway) — 
fishing  industry — 
fish- 
cod  446,447 

dried 446,447 

salted 446,447 

tongues  447 

bladders 447 

Lister  fishing  boats 502* 

Chub  (tee  Fiah). 

Cider  («ee  Agriculture:  manufietctures ;  oZfo, Hortioulinre :  produots:  applee) 

Cider-press  (tee  Machinery :  agricultural). 

Cineraria  (tee  Horticulture :  products :  flowers). 

Cissna  («M Horticulture :  products:  flowers). 

Clams  (tee  Fish). 

Classification  of  exhibits,  Paris  Exposition,  1878— 

Fifth  Group  (as  to  Fishing  Products,  Implements,  etc.) 420 

Seventh  Group  (as  to  Agricultural  Products) 258 

(as  to  Alimentary  Fish  Prodnots) 420 
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Classiflcatioii  of  exhibits,  Paris  £xi>o0ition,  1878— 

Eighth  Group  (as  to  Agricoltaral  Implements) 2,10,11 

(as  to  Pisciculture)  .'. 420 

Ninth  Group  (Horticulture) 3M4 

ambiguity  OS  to  agricaltaral  machinery  (classes 51  and  76) ...10,11,25 

Clematis  (ce«  Horticulture ;  products:  flowers). 

Clermont-Ferrand  (Puy-de-Ddme,  France)— 

fishing  industry — 

fl8h,Uving .-. 496 

specimens — 

casts 436 

preserved 436 

skeletons 498 

stuffed 436 

eggs 436 

Cleveland  (Eogland)— 

agriculture  — 

live  stock — 

horses  (Cleveland  bays) 836 

bred  in  Europe  for  cavalry  use 836 

Climbing  fish  (tee  Fish). 

Climbing  plants  (tee  Horticulture :  products :  flowers,  eto.)« 

Clydesdale  (Scotland)— 

agriculture— 

live  stcck — 

horses 835^836^837 

awarded  highest  premium  for  draft  hones 837 

prices 837 

Coates  &  Co.  (Alliance,  Ohio),  horse  hay-rake 161 

silver  medal  awarded 8 

Cobitis  (see  Fish). 

Cochin  China  (tee  France :  colonies). 

Cochin  poultry  {tee  Agriculture :  live  stock). 

Cocoran,A.J.  (Now  York  City),  "Eclipse  windmill" 7 

Cocos  («ee  Horticulture :  products:  flowers, etc.). 

Cod  {»ee  Fish). 

CotTee  («M  Agriculture:  products). 

C'oleman,  John,  member  of  the  Royal  Agricultural  Society,  England;  Judge  at  Centennial'Ex* 
hibition,  Philadelphia,  1876 ;  Juror  in  agricultural  group,  Pafis  Exposition,  1878 — 
gives  preference  to  American  grain-drill  over  European 102 

Colons  (<ee  Horticulture :  products:  flowers). 

College  of  France  (Paris)— 

publications  on  pisciculture  and  oyster  culture 433 

collection  of  young  trout  hatched  at 44O 

apparatus  for  hatching  flsh  eggs 500 

Colliouro  (Pyr6n6e8-Orientalcs,  France) — 
fishing  industry — 

fish,  preserved 432 

anchovies 432 

Colza  {tee  Agriculture:  products). 

Comboz  (Paris,  France),  superintended  construction  of  the  aquarium  of  the  TrooAd6ro . .  440 

Compost  («««  Agriculture:  fertilizers). 

Comtoise  sheep  (tee  Agriculture :  live  stock). 

ConcasseuTs,  French  grain-crusher,  definition 208 

Conger  {see  Fish). 

Conifers  («€>e  Horticulture:  products:  trees). 

Connecticut  (see  United  States). 

Constance,  Lake  (Switzerland) — 
fishing  industry — 

orfes  (cjprinus  orfus) 464 

acclimated  in  the  aquarium  at  the  Troottd6ro,  Paris 464 

Cook  (J.)  &  Co.  (Portland,  Oregon),  cimned  salmon 440 

awarded  silver  medal 449 

Copenhagen  (Denmark)— 

agriculture- 
sale  of  guaranteed  grain  and  seed  285,280 
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Copenhagen  (Denmnrk) — Continued, 
fishing  induAtry — 

seal,  whale,  nftrwhal  products,  from  Greenland,  etc 425 

fiahoU 425 

preaerved  fish 425 

Corbeil  (Seinc-et-Olae,  France)— 

agricaltuml  machinery  mann  factored — 

hny-preaaes 237,238 

forage 1 237,238* 

ration 237.238* 

Corbett  &.  Peelo  (Shrewsbury,  England) — 

revolving  mold-board  plow,  illustration 24*,  25 

multifurrow  plows 48 

lever  cultivator,  illustration 91,02* 

5-tine  horse-hoe  and  grubber,  illastration 93*,  94 

turnip  and  beet-seed  drill,  illustration 109*,110 

straw-cutter 201 

oil-cake  breaker,  illustration 205* 

Cork  (Ireland)— 

fishing  industry — 

fish,  preserved 441 

Com  (««e  Agriculture:  products;  alto,  Horticoltnre:  products:  vegetables). 
Corn-salad  («e«  Horticulture :  products:  vegetables). 

Coste,  Jean  Jacques  (Paris,  France),  promoter  of  pisoioultare 421 

Cotomaster  («««  Horticulture :  products:  flowers). 
Cotswold  sheep  (»te  Agriculture:  live  stock). 

Coutelet  (£tr6pilly,  France),  plow  tested 17 

horse  hay-rake  tested  100 

Coulant-matouari  («m  Fish). 

Coral  (see  Fish). 

Cows  («m  Agriculture:  live  stock). 

Coxcombs  (see  Horticulture:  products:  flowers). 

Crabs  (tee  Fish). 

Crawfish  (tee  Fish). 

Crescute,  weed  growing  in  France 185 

Cresses  (see  Horticulture:  products:  vegetables). 
Crevant  sheep  (see  Agriculture:  livestock). 
CrdvecGBur  poultry  (see  Agriculture:  live  stock). 

Cribleur,  French  grain-<'leaning  machine,  definition 185, 180 

Crinum  (M«  Horticulture:  products:  flowers). 
Croisic  (Loire-lnferieure,  France) — 
fishing  industry- 
fish- 

preserved  432 

Crops  (tee  Agriculture:  products;  obo,  systems  of  onltivotion). 
Croton  (see  llorticultire :  products:  fiowers). 

Crouse  Sc  Fils  (Vall6e  d'Aulnay,  Seine,  France),  horticultural  exhibit 3G4 

Crowley  &  Co.  (SheflBeld,  England),  straw-cutter  with  safety-lever 201, 202 

Crustacea  (tee  Fish). 

Cucumbers  («M  Horticulture:  products:  vegetables). 

Cuquning,  J.  (Orleans,  France) — 

reaper  tested 142,148,149 

illustration 147* 

mower  tested   150 

•'La  Fran9aise,"  illustration 155* 

Curculigo  («M  Horticulture:  products:  flowers). 

Curculio  destructive  of  plums  in  United  States 374 

not  prevalent  in  France 374 

Currants  (tee  Horticulture:  products:  fruits). 

Curtis,  J.  M.  (San  Francisco,  Cal.),  wine-heater 224 

silver  medal  awarded 8, 224 

Cuttle-flsh  (tee  Fish). 

Cyanophyllnm  (m«  Horticulture:  products:  flowers). 
Cycads  (tee  Horticulture:  products:  flowers,  etc.). 
Cyprinidffi  (tee  Fish). 
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Cypripediam  <«MHorticiiltare:  prodnots:  flowers). 
Cystoderia  («r«  Horticulture:  prodnots:  flowers). 

!  Dahlia  («e«HorticuIturo:  proflucts:  flowers). 

Daisy  («M  Horticulture:  products:  flowers). 
Dalmatia  (<«0  Austria- Hungary:  provinces). 
Dammara  (tee  Horticulture :  products:  flowers). 
Danube  Biver — 
fish- 
catfish 470 

acclimated  in  Carbonnier's  aquarium,  Paris 470 

salmon 45fl 

acclimated  in  the  aquarium,  Trocad6ro,  Paris 450 

silurcs  (silnrus  glanis) 402 

efforts  to  acclimate  at  Paris  Exposition,  1807,  failed 408 

Vienna  Exposition,  1873,  fidled 462 

Paris  Exi>osition,  18T8,  succeeded 402,403 

require  highly  oxygeniised  water 402,463 

Daphne  («ee  Horticulture :  products:  flowers). 

Darling  Downs  (QueenslamI,  Australia),  wheat  production 292 

David  (Sarlat,  France),  plow  tested  17 

David,  H.  (Orleans,  France),  wine  and  cider  press,  illustration 228* 

Davillia  (tee  Horticulture:  products:  flowers). 
Dayton,  Ohio- 
agricultural  and  horticultural  machinery  manufiftotured — 

drills,  grain  and  fertilizer 8, 102, 103, 104, 105*.  100, 108,  U4 

garden  tools 366 

hay-rakes 8,160,161,162,164,165* 

D'lzy,  Briftre,  imported  first  short-horn  bulls  into  France  (1825)  316 

Debains,  Alfred  (Saint-Bemy,  France) — 

steam-plows  tested 17 

system  of  steam- cultivation 53,78-80 

engine  and  windlass,  roundabout  system,  illustration 79* 

installation  of  apparatus,  illustration   80* 

D6boiseu8e,  French  clearing-plow,  definition 39* 

De  Bon,  Commissary-GeDcml  and  Director  of  the  Departmental  Service— 

Beport  on  "Maritime  Fishing  Statistics"  of  France,  1876,  quoted 527-535 

Decanville  (Petit-Bourg,  Franco) — 

steam-plows  tested 17 

tests  of  plows  held  on  his  farm 19 

use  of  steam-cultivating  machincr}'  on  his  farm 62 

D^chausseuse,  Fi-ench  vineyard  plow,  definition 216*,  217 

Decker  &  Mot  (Paris,  France),  hay-press 235,236 

Dederick  (P.  K.)  &.  Co.  (Albany,  N.  Y.)— 

hay -press 235 

gold  medal  awarded 8, 235 

special  prize  of  aSdvres  vase  (ieefrotttUpieee) 140,235 

tested,  on  the  Esplanade  dcs  Invalides,  August,  1878 235 

Deere  &.  Co.  (Moline,  111.)— 
plows  and  cultivator — 

gang  plows  tested   40-44 

illustration 43» 

awarded  Hpecial  prize  of  a  Sdvres  vasc^fee /ronttjpieee) 140 

Gilpin  sulky-plow,  illusration 89-40* 

iron-beam  swing-plow,  illustration 26*,  27, 28 

"Peerless  Cultivator,"  illustration 92,93*, 94 

gold  medal  awarded 8 

plows  tested 17,27,40-44 

De  Ladoucette,  E.,  Baron,  Deputy  of  France,  Member  of  the  Jury,  Class  76 7 

Delahaie-Tailleur  &  Bajac  (Liancourt,  France) — 

beet-root  pullers,  illustrations 61*,  52* 

bisoe,  illustration 45* 

Brabttit  double  plow,  with  skim-colter,  illustration 81*,  32, 33 

subsoil  talons,  illustration  32*,  33 

charrue  k  irols  socs  (three-plow  gang),  illustration 47* 
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Delahaie-Taillour  &,  B^jac  (Liancoart,  France) — Continaed. 

charrue  soua-aol  (mole-plow),  iUnstration 36,37*^ 

ddboisease  (clearing-plow),  illostration 39* 

double  biaoc,  illaatration 46*.  47 

grain-drill 109 

horse-hoe,  illustration CO* 

leveling  iraplement  (with  five  plows),  illustration 48*,  49 

plows  tested 17 

toume-oreille  (charrue  Wasse)  plow,  illustn^tion 28*.  29 

Demarl3',  Pdre  &,  Fils,  &  Fouqoart  (Origny-Sainte-Benoite,  France),  clod-oroBher  and  com- 

presser,  illustration 101* 

Dendrobium  («M  Horticulture :  products:  flowers). 

DENMARK  (tee,  alto,  Copenhagen,  Ringkjoebing,  Stnbbelijobing, 

Jutland,  Skooshoved,  Viborg) — 

Nyborg, 

AOBICULTURK— 

[NOTB. — Mciehinery,  implementM,  etc.,  uied  in  offrieuUure  are  indexed  undar  Machinery : 
agricultural,  below.] 

condition  of 285,286 

division  of  cultivated  land 285 

rotation  of  crops li!85 

guaranteed  quality  of  seeds 285,28^ 

products — 

cereals 285,286 

production 286,296,297 

barley 285 

production 286,296,297,298,299 

buckwheat 286 

production 286,296.297,299 

millet 286 

production '. 256,296,297 

oats 285 

production : 286,296,297,298,299 

rye 285 

production 286,296,297,299 

wheat  -.  285 

production 286,296,297,299 

clover 285 

leguminous  plants 285 

rooto 285,299 

seeds 285 

exports — 

barley,  to  Great  Britain 285 

butter,  to  Great  Britain  285 

SouthAmerica 285 

flour,  to  Sweden 283 

rye,  to  Sweden 283 

live  stock — 
cattle^ 

number 304 

exhibits 313.314 

poorly  kept 313,814 

dairy  products 285 

horses 331,832 

number 304 

Jutland  horse 831,332 

used  for  agricnltural  purposes 331 

cavalry 331 

draft... 381 

Schleswig'Holstein  draft-horse 331 

sheep- 
number 304 

•wine- 
number 304 
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Page 

DEN  M  ABK-^ontinned. 

Fisn  AND  FI6MCULTUBE— 

oxhibite 42S.48 

mannfactarcs — 

fishing  ntensils,  etc. — 

nets  and  apparatus 425^  4d 

fish  prodacts— 

preserved  fish 42 

oils 42 

seal-skins  42 

whalebone 42 

fish- 
anchovies 425^440,447,44 

cod 42 

herring 425^440,44' 

narwhal 42J 

needlefish 42! 

porpoise 42! 

seals 422 

shrimps 42S 

walrus 423 

whale 425 

imports — 

anchovies — 

from  Norway 440,447,448 

herring— 

from  Norway 446,447 

Macbikbbt- 
agricultural- 
exhibits,  classification  of 11 

plows,  imitated  from  the  English 16 

sowers 102 

broadcast •. Ill*,  112* 

steam  cultivating  apparatus,  imported  from  England 62 

COLONIES- 

GrwEENLAND— 

exhibit  by  the  Royal  Direction  of  Commerce  of  Greenland- 
eider  down  and  feathers 425 

fishing  industry — 

narwhal  teeth 425 

seal  fat 425 

skins 425 

oO 425 

walrus  teeth 425 

whalebone 425 

whale  oil 425 

ICELAND— 

FisHixo  Industrt— 

French  fisheries  for  cod 528,629,530 

yield  of  fish 528,530 

value  of  fish 528,530 

number  vessels  employed 529, 580 

men  employed 529,530 

Departmental  School  of  Arboriculture  (Saint-Maude,  France),  horticultural  exhibit 3G4 

Department  of  Agriculture  («m  United  States  Department  of  Agriculture). 

Dopoix  (ChapeUe-en-Serval,  France),  iron  plow  tested 17 

Derosme  ( Bavay,  Franco),  grain-drill  te8te<l 102 

Devonshire  (England) — 
agriculture- 
Devon  cattle 308 

Dieppe  (Seine-Inferieurc,  France)— 
fishing  industry — 

utensils  manufactured 431 

Dyon  (C6te  d'Or,  Franco)— 

agricultural  machinery  manufactured — 

plows 18 
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Dijon  (C6te  d'Or,  France) — Continued, 
a^icnltaral  machinery  manafactnred — 

horso  hay-rakes 161* 

Diplandenia  («ee  Ilorticnltare :  products:  flowers). 
Dishley  (Leiccstersbirc,  England) — 
agriculture — 
live  stock — 

sheep 320,322 

Dishley-Morino 320 

bred  in  France 320,322,323 

grand  prize  of  Agricoltural  Society  of  France  awarded  to 320 

Diviseur,  French  grain-cleaning  machine,  definition  If 5, 180 

Dodds,  John  (Dayton,  Ohioj— 

horse  hay-rake  (Hollingsworth) 1 101,161 

gold  medal  awarded 8 

tested 160 

illustration 165* 

Dodge  (Chicago,  HI.),  hay -press 235 

award  and  special  prize  given  to  French  agent 140, 235 

Dogs  (tee  Agriculture:  live  stock). 
l>61e  (Jura,  France) — 
fishing  industry — 

utensils  manufactured ,.. 431 

rods 431 

Dombasle  (tee  Meixmoron  de  Dombasle). 
Dora  {see  Fish). 

Dordogne(  France) —  • 

fishing  industry — 

lampreys 460 

esteemed  by  the  ancient  Bomans 460 

acclimated  in  the  aquarium  at  the  Trocaddro,  Paris 460,401 

Dorey,  bastard  (tee  Fish). 
Dorking  poultry  (tee  Agriculture:  live  stock). 

Doss,  Peter,  poet  and  priest  of  Norway,  a  memorial  emblem  of  him  borne  in  sails  of  Norwe- 
gian fishing  vessels 482, 483* 

Douamenez  (Finist^re,  France) — 
fishing  industry — 
fish- 
preserved 432 

sardines 432 

sardine  fishery 532 

use  of  artificial  bait  ("Douamenez  roe") 232,533 

("heterogeneous  hard  roe") 533 

t  he  Beloit  seine : . .         532 

Eyraudnet 532 

Double  plow,  definition  of  (tee,  also.  Machinery :  agricultural) 17  note 

Douglas,  W.  &  B.  (Middlctown,  Conn.),  pumps 3C5 

Doulevant-leCh&teau  (Haute-Mame,  France)— 
fishing  industry — 

atmospheric  wheelbarrow  for  transporting  live  fish 431 

Dourdan  (Seine-et-Oise,  France) — 

agricultural  machinery  manufactured — 

grain-drills 102. 103*.  104, 105, 106, 107\  108 

horse-power 107*,  168*,  169*,  170 

thrashing-machines 172*,  173, 174* 

Dracsena  («e«  Horticulture :  products:  flowers). 

Drew,  Lawrence  (Hamilton,  Scotland),  breeder  of  Clydesdale  horses 337 

Drills  (tee  Machinery:  agricultural). 
Drontheim  (Norway) — 
fishing  industry- 
salted  roe  of  cod  445 

Drunkenness  uncommon  in  wine-growing  countries  412 

Dnckel  (Esper,  England),  early  use  of  the  gang-plow 40 

Ducks  (tee  Agriculture :  live  stock). 

destructive  of  flah  eggs  and  young  fish 518,526 


574  .     INDEX. 


Dnnkerque  (Nord,  Tranoe)— 
fishing  industry— 

*        ntensils  manofactaied 4S 

Durand-Clayo.  Alfred,  Engineer  of  the  Bridges  and  Csnteways  of  Piiri»— 

experiments  in  the  utilization  of  the  sewage  of  Paris 414-41 

Durand,  P.  (Monterau,  France) — 

plowstested 1 

oharros  &  cbaine,  illustration  of 20 

Brabant  simple,  illustration  of 21 

details,  illustrations 21*,  22*,  2 

Durand,  Veuve  (Bourg-la-Reine,  Seine,  France),  horticultural  exhibit 36 

Durham  (England) — 
agriculture- 
live  stock— 

sLort-hom  cattle dO6-90f 

acclimated  and  interbred  in  France 808, 807, 815, 311 

Sweden 2S^ 

UnitedStates 80i 

said  to  be  descended  from  Hollandaise 3U 

Duiy-lds-Amiens  (Somme,  France) — 

agricultural  machinery  manufactured — 

plows 18 

Dutch  Colonies  {tee  Netherlands:  colonies). 

Dtsabt.  Samuel,  Additional  Commissioner,  Report  ok  **  Live  Stock  *' 801-841 

Echo veria  («M Horticulture:  products:  flowers). 

£crevi8se  (tee  Fish). 

Edinburgh  (Scotland)— 
fishing  industry — 

implements  441 

bait,  fiies 441 

fishermen's  wading  boots,  stockings,  etc 441 

lines 441 

nets 441 

poles 441 

reels 441 

rods 441 

EDUCATION— 

AOBICULTURB— 

Belgium — 

veterinary  college 287 

agricultural  institute 287 

2  schools  of  practicnl  horticulture 287 

agricultural  conferences 287 

societies 287 

France- 
School  of  Agriculture  411 

Hungary — 

3  primary  agricultural  schools 276 

5  agricultural  colleges  276 

Sweden — 

Boyal  Agricultural  Academy 283 

model  farm 283 

school  of  physiology  and  agricultural  chemistry 283 

4  chemical  schools 283 

2  agricultural  colleges 284 

27  farm  schools 284 

provincial  dairy  schools 284 

agricultural  societies 283 

dairy  societies 284 

model  sheep-farms 284 

HOBTICULTUBE— 

France- 
Departmental  School  of  Agriculture,  Sainte-Haade 864 

NaUonal  School  of  Horticulture,  Versailles 804,878,870,407 
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EDUCATION— Continned. 
P18CICULTUBK— 
France- 
College  of  France,  Paris 488,440,509 

Eel  (tee  Fish). 

Eel-pont  (see  Fish). 

Egg-plant  («««  Horticulture :  products:  vegetables). 

EGYPT- 

AGRICULTURE— 

com  and  sugar  cultivation  in  the  Nile  Valley Gl,  G4 

Macuinebt— 
agricultural — 

steam-cultivating  apparatus 53 

imported  from  Great  Britain  Gl ,  62, 64 

thrashing  machines,  imported  from  Great  Britain 171,172 

agricultural  engines,  burning  cotton  waste,  imported  firom  Great  Britain 183 

Ekenas  (Finland)— 
fishing  industry— 

preserved  fish 428,430 

anchovies '. 430 

herring 430 

sprat 428 

Eleagnus  («e«  Horticulture :  products:  flowers). 

Electric  light  used  in  France  for  agricultural  work  at  night,  illustration 241*,  242 

Elegant  stranger  (tee  Fish). 

Elm  (tee  Horticulture:  products:  trees). 

Emmerin  (Nord,  France) — 

agricultural  machinery  manufactured- 

plows 18 

£motteur,  French  grain-cleaning  machine,  definition 185 

Endive  (tee  Horticulture :  products :  vegetables). 

Engines  (tee  Machinery). 

England  (tee  Great  Britain). 

English  race-horse  (tee  Agriculture:  live  stock). 

Ensilage  (packing  in  a  trench,  silo)  of  maize 243-254 

definition  (««e  silo) 243 

Epidendrum  (tee  Horticulture :  products :  flowers). 

£pierreur,  French  grain-cleaning  machine,  definition 185, 186 

Epinoche  (tee  Fish). 

Esculent  vegetables  (tee  Agriculture :  products). 

fitampes  (Seine-et-Oise,  France) — 

ag^cultural  machinery  maaufactured — 

grain-winnowing  machine 186, 187* 

£temoz  (Doubs,  France) — 

agricultural  machinery  manufactured — 

plows 18 

£tr6pilly  (Seine-et-Mome,  France) — 

agricultural  machinery  manufactured — 

plows   17 

hay-rakes 160 

Euonymus  (Me  Horticulture :  products:  fiowers). 
Evergreens  (tee  Horticulture :  products :  trees). 

Exeter,  Marquis  of  (England),  exhibited  cattle 306 

Exmoor  sheep  (tee  Agriculture :  live  stock). 

Explosives,  use  of,  in  fishing-streiuns  forbidden  in  France 515 

Faeruyband  (Norway) — 
fishing  industry — 

four-oared  fishing  boat 604* 

Fairbanks  (E.  &  F.)  &  Co.  (Saint  Johnsbury,  Yt)— 

weighing-machines 7 

cattle  and  hay  scales:  gold  medal  awarded 8 

Faitot  (Maison-Alfort,  France),  grain-drills 109 

Faneuse,  French  hay-tedder,  definition  (tee,  alto,  Machinery:  agricultural) 105,166* 
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Farmers'  FrieDtl  Manufuctaring  Compimy  (Dayton,  Ohio) — 

grain  and  fcitilizcr  drilla  tested 102 

[-  gold  medal  awarded 8,105 

;  Kuhn'a graiudrlll  illustration lOS,  104, 105M08. 108 

!•  force-feed  of,  illostration 108* 

j!  change- wheel  arrangement,  illastration 108* 

[:  combined  drill  nnd  fertilizer,  illustration 114* 

\l  Farquhar,  A.  15.  (York,  Pa.)— 

'  j  thrasher  and  i>low8 — 

silver  medal  awarded 8 

Keesc  combination  plow,  illustrations 28* 

thrasher  tested 175 

F6camp  (Seine-In furieure,  France) — 

agricultural  machinery  manufactured — 

reapers 148,149 

nshing  industry — 

utensils  manufactured 431 

'.  F6ra  (sce  Fish). 

•  Ferand  (Franco),  book  on  the  '  *  History  of  La  Callo  "  (xVlgeria),  referred  to 437  note 

!  Febouson,  Tuomab  B.,  Additional  Commissioner,  Keport  ox  "Piscicultube" 419-535 

j  Ferns  («ee  Horticnlturo :  products:  flowers,  etc.). 

J  Fertilizers  (see  Agriculture :  sj'stems  of  cultivation). 

:  Fcurs  (Loire,  France) — 

I  fishing  industry — 

I  fish  from  the  ponds  of  Farey 436 

!  Fick&  Chase  (Ualtimoro,  Md.),  pickled  oysters 449 

Figs  (iKt  Horticulture:  products:  fruits,  aUo  trees). 
;  Filberts  (m«  Horticulture:  products:  fruits). 

<  Finland  (see  Itussi;i :  provinces). 

!  Finknd,  Gulf  of— 

I  fisheries  of 425,426 

J  anchovies 423 

I  bream 426 

cod 425 

eel 426 

flounder 425 

herrini: 425 

lavarct 426 

i  lote 426 

I  mj'tiluH  cdtilis 426 

perch 425 

;  pike : 425 

;  salmon 420 

sandra 425 

■  seals 429 

:  FISH,  FISHERIES,  AND  FISH-CULTURE— 

I  [SOTJL—This  mbjcct  it  indexed  in  detail  under  the  titles  of  the  exhibiting  and  producing 

countries,  riz: 

!  Argentine  Republic,  Germany,  Spain, 

Anstiia- Hungary,  Great  Britain  (with  colonies),  Sweden, 

i  Belgium,  Greece,  Switzerland, 

Brazil,  Italy,  Syria, 

!  China,  Japan,  Tunis, 

j  Denmark  (with  Greenland  Netherlands  (with  colonies),  Turkey. 

!  and  Iceland),.  Norway,  United  States, 

■  France  (with  Algeria  and  Portugal,  Uruguay)— 

culouies),  Russia  (with  Finland), 

]  classification  of  exhibits  (Group  V,  Class  45;  Group  VII,  Class  72;  Group  \ail,  Class  84) . .  420, 422 

Rkpobt  ox  "Piscici'LTURE,"  by  Thomas  B.  Fekgusox 41(^535 

exhibitors,  lists  of 423,424,425,430,431-430,437-439 

exhibits — 

by  United  States,  in.idequato 421,422,477 

fish 449.479 

J  living,  for  footl,  or  in  aquaria 449-470 

omanient 470-477 

l; 
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FISH,  FISHERIES,  AND  FISH  CULT tJRE-Contliiaed. 
exhibits — 
fish" 

productA  prepared  for  food 477-479 

fresh    477 

salted,  pickled,  smoked,  dried 477, 478 

preserved  in  oil,  hermetically  sealed 478, 47© 

implements  of  capture,  nets,  fishing-tackle,  boats,  etc 480-508 

apparatus  used  in  fish-culture 600-613 

laws  regulating  the  capture  of  fish  and  providing  for  their  protection 514-&I6 

instructions  for  restocking  streams  (French  syst^ira) 517-526 

illustrations  to  the  report — 

Plate  I. — Fresh-water  Aquarium  of  the  Trocad6ro 419* 

Plato  n. — Fresh-wator  Aquarium  of  the  Trocad6ro  448* 

Plato  III.— Plan  of  tho  Aquarium 450* 

Plate  rV. — Sections  of  tho  Aquarium,  horizontal  and  vertical 450* 

Plate  V. — Sectional  elevations  of  the  Aqnarinm  460* 

Plates  VT,  VII. — Madraqnes  used  in  the  Mediterranean  in  the  mackerel  and  Spanish 

mackerel  fisheries 480* 

Plato  VIII. — Norwegian  vessel  for  transporting  fish 482 

Plate  IX. — Twelve-oared  fishing  boat  of  Norway 484* 

Plates  X,  XI. — Cod  and  herring  fishing  boats  of  Norway 488 

Plate  XII. — Norwegian  fishing  sloop 488* 

Plate  Xin.— Herring  fishing  boat  of  Lxmdfionl  (Norway) 490* 

Plate  XIV.— Norwegian  seine-fishing  boat 492* 

Plate  XV. — Police  sloop  for  tho  fishing  grounds 494* 

Plat«  XVI.— Fishing  police  sloop 496* 

Plato  XVII. — Seine-fishing  boat  of  Hardanger  (Norway) 498* 

Plato  XVIII.— Gill-net  fishing  boat  of  Hardanger 500* 

Phites  XIX,  XX.— Fishing  boats  of  Lister  (Norway)...  502* 

Plate  XXL— Four -oared  fishing  boat  of  Norway 504* 

Plato  XXn.— Norwegian  praams 500* 

Plates  XXIII,  XXIV.— Norwegian  six-oared  fishing  boat 508* 

Figure  1. — Apparatus  for  aerating  the  water  supplied  to  tho  Aquarium  of  tho  Troca- 

d6ro — vertical  section 451* 

Figure  2. — Tho  same— horizontal  section 452* 

Figure  3. — FLshing  smacks  of  Aalesnnd,  Norway •- .        488* 

Figure  4. — Williamson's  California  fish-hatching  apparatus 510* 

Figure  5. — Wilmot's  fish-hatching  apparatus • 510* 

Figure  6.— Carbonnier's  can  for  transporting  fish 512* 

fish,  fish  products,  etc. — 

ablet  (bleak) 450,458,460,517 

ambaasis  (transparent  fish) 470 

anabaa  (climbing  fish) 470,476,477 

anchovies 424.425,410,432,438,446,447,448,528.633 

arder .- 444 

assipa 444 

barbel 461.518,610,522.523,525 

barracuta 442 

•  bass 477 

bastard  dorey 442 

trumpeter 442 

blay 517 

bleak  (ablet) 456,458,460,517 

boar-fisb 442 

botermarmetje 444 

bream 424,426,429,442,461,464,517,518,522 

brill 533 

bull-bead  (chabot) 517 

burbot  (eel-pout^  lotto) 459, 518 

bnttcr-fish 442 

callichthys 470 

callionymns 443 

capelan 441 

carp 443, 455, 457, 461, 463^  467, 4T6»  817, 818, 519, 520, 521, 523, 586 
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FISH,  FISHERIES.  AND  FISH  CULTURE— Continued, 
flnb,  fish  prodnota,  etc. — 

catfish 442,470 

of  the  Danabo  (silurua) 462,463 

catbarina 442 

caviare    478,479 

chabot  (ballhend) 517 

char(omble  chevalier) 457 

chevalier 518 

chub  (chevannc) 458 

clams 449 

climbinp;  fish  (nnabas) 470,476,477 

cobitis 470 

cod. . .  .424,  425, 429, 431, 432, 440, 441, 442, 443, 445, 446, 447, 448, 449, 478, 480, 481, 482. 484, 486, 488. 527. 

628,529,580,532,533 

roe  (bait  for  sardines) 478,  532. 533 

liver  oil 443,482 

conger 533 

coral 437,438,439 

conlan  t-matonari 444 

crabs 424,426,429,431,459.470,514 

■    crawfish 470 

Crustacea 438,440,444,440,528,533 

cuttle-fish 424 

cyprinidffi 436.470 

dom. u 470 

dorey.  bastard 442 

^crevisse 424 

eel 428,429,435,443,460,470,477,517,524 

eel-pout  (burbot,  lotte) 459,518 

elegant  stranger 442 

cpinoche  (stickleback) 464 

fera  (Lavorct,  species  of  salmon) 457, 522, 524 

fifeh-mcal. 478 

flathead 442 

flounder 425,429,442,480,533 

flykiggumot 442 

frogs 426,460 

fnndulus 470 

garden  (ide,  orfes) 457, 450, 464 

goldfish  461,470 

gourami 470, 471 

gudgeon 450,459,460,463,464,518 

gurnet 442 

flying 442 

red 442 

smaU '. 442 

haddock 441,477.478 

hake  477 

halibut 477 

herring  424, 425, 427, 430, 432, 441, 445, 446, 447, 448, 477, 486, 490, 492, 498,  500,  502. 527, 528, 529, 531,  533 

husk 478 

ide  (garden,  orfes) 457, 459,  464 

iriko  (a^moUusk) 443 

isinglass ,. 438, 439, 442, 444, 479 

kdp-fish 442 

kin-yu    470 

lamprey 426, 429, 460, 461, 533 

lavaretr(fera  apeciesof  salmon) 426,429,457,522,524 

ling 441,442,478 

loach 517 

lobster 424,448,449,470.478 

lopologo 444 

lomp 444 

loBg'tekig-ya  (teleecqpefflsh) 470, 476 
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FISH,  FISHERIES,  AND  FISH-CULTURE— ContiDned. 
fish,  fish  prodacts,  etc. — 

lote 426 

lott©  (burbot,  eel-poot) 459, 518 

macou  (salmon) 443 

mackerel 424, 441, 445, 446,447,478, 480,494, 502, 527, 528,  533, 534 

Spanish 480 

macropods  (paradise-flsh) 470, 471-473, 474, 476 

modroporea 438 

margaritana  (a  mollosk) , 420 

meubaden 494 

minnow 464, 517 

missi-nelly-accari 444 

mollusks 424, 426, 434, 440 

mother-of  pearl 439 

mullet 442,533 

mussels , 433, 434, 435, 436, 52 '•,533 

mytilus  (a  mollusk) 426 

narwhal 425 

nascs 462 

needlc-flsh    425 

neffenoog  kassonroamuwa 444 

omble  chevalier  (char) 457 

ombre 470 

orfes  (gardon,  ide) 457, 459, 464 

ouroaen\jfie 444 

oysters 421,433,434,435,436,439,443,449,528,533 

palourdes 435 

paradise-fish  (macropod) 470,471-473,474,476 

patakkor 444 

pearls 439 

perch 425,429,442,463,517,618,521,522 

pilchard 442 

pike 425,429,442,463,465,466,407,517,518,521,622,523 

plaices 633 

poll  ock 477 

porpoise 425 

pout 429 

prot«ns 470 

qnoiquoi  assa 444 

randosia 617 

rase 429 

ray 477,^33 

roach 426,429,461,521 

rock 442 

rock  baas 470 

rotcngle  (red-eye) 457, 517 

roughey 442 

ruff 463 

salamander 426, 460 

salmon  . . .  .426, 427, 428, 429, 433, 441, 443, 444, 445, 447, 448, 449, 455, 456, 457, 477, 478, 511, 514, 515, 517, 

518, 519, 521, 522, 623, 524, 526 

salmon  trout 442 

sandra 425,429,618 

sardines .424,432,483,438,440,478,479,627,528,532,533 

saule-botte 444 

sea-elephant 440 

seal 426,429,478 

shad 475 

shark 438 

shrimps 426,431,528,533 

slk 427,428 

silakka  (stroemming) . . .  427,428,429 

silurus  (cat-fish  of  the  Danube) 462, 463 

silver  bream 442 
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FIBH.  FISHERIES,  AND  FISHCULTURE-Continaed. 
UhU,  fish  prodactfl,  etc.— 

Bilvereel 443 

skipjiickpike 442 

snapper 444 

snoekpirapau 444 

Spanish  mackerel 4U0 

sponges 430,431,437.438 

sprat 427 

stickleback  (spinoche) 464 

stockfish 440,447 

stranger 442 

sturgeon 479, 533 

telescope-fish  (longtsing-ya) 470. 476 

tench 464, 465, 467, 617, 518, 519, 520, 521,  522,628,525 

tortoise 438.439 

tourouloaroa-witwittie 444 

transparent  fish  (ambassis) 470 

travale 442 

triton 42C 

tront 426. 429, 433. 43.>,  441, 440, 450. 458, 514, 618, 519, 621, 522. 523, 625 

trumpeter 442 

tunny 432,433,434.408 

turbot 553 

turtle 438,440 

umber 517,518,519,522.523,525 

walrus 425 

warapa-jerasi 444 

warokou 444 

whale 425.440 

whalebone  .  ^S,  430 

whitefish 458,465,475,511,517,523 

whiting 442,533 

wittt^quiqul 444 

yellow-tail 442 

zebra-fish 442 

books,  publications,  illustrHtions,  etc. — 

Baird :  Reports  of  the  United  Slates  Commission  of  Fish  and  Fisheries 471, 478, 480 

Boicrre :  treatise  on  salt  marshes  and  their  productions 433 

Bouchon-Brandeley :  treatise  on  pisciculture  in  Franco 433 

report-s  on  pisciculture  and  oyster  culture 433 

Carbonnier :  reports  on  the  management  of  the  Aquarium  of  the  Trocad^ro  quoted  455, 456-465. 

466,467-460 

report  on  transportation  of  fish  quoted 611-613 

Cavelier  de  Caverville :  **  Coral  Fishery  on  the  coasts  of  Algeria" 437  note 

DeBon,  Commissary  General,  etc.:  r(>port  on  French  maritime  fishery  statistics  for  1876 

quoted 527-535 

Fedderson :  books  on  pisciculture  in  Denmark 425 

Ferand :  ' '  History  of  La  Callc ' •  ( Algeria) 437  note 

Frielo :  * '  Notices  sur  les  Pecheries  de  la  Xorwege" 478  note 

Kemmerer:  treatises  on  pisciculture  (Franco) 434 

La  Blanchdre  :  treatise  on  fish  known  to  the  ancients 435 

Lacaze-Duthiers :  "  Natural  History  of  Coral " 487  note 

Leronx :  paper  on  oysters  and  molhisks  (France) 435 

MaiUnrd:  essay  on  bree<ling  eels  (France) 4^5 

Millet :  aquioultural  publications  (Fi-ancc) 485 

illustrations :  ancient  mosaics  dl8Coven>d  at  Lyons,  France,  representing  fish 435 

plates  of  fish  and  aquaria 486 

P^jol:  painting  of  coral-boats  on  fishing  grounds 438 

map,  ichthyological,  of  France 436 

model  of  oyster-cultural  establishment  on  the  Seudre,  France  — 434 

plansof  piscicultural  establishment  at  Bnisse,  France 434 

reservoir  for  Crustacea 434 

oyster-park,  at  La  Teste,  France 435 

river  and  marsh  breeding  places  for  fish  and  Crustacea 436 
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Fish-meal  {see  Fish:  fish  products). 
Flanders  (now partly  in  France,  partly  Belpum) — 
agriculture — 

methods  and  implements 19 

live  stock — 

cattle 313 

interbred  with  Hollandaise 318 

grand  prize  awarded 3U5 

horses 334,  340 

bred  in  Scotland 33C 

sheep 3*20 

Flathead  (see  Fish). 
Flax  («e<;  Agriculture :  products). 
FljekkQord  (Norway)— 
fishing  industry — 

fish,  preserved 448 

maps  of  salmon  fisheries 448 

Florence  (Italy) — 

agricultural  machinery  manufactured — 

seeders 102 

fishing  industry — 

Italian  extrnmarino  malacological  collection  443 

Flounder  (#00  Fish). 
Fluur  (see  Agriculture :  manufactures). 
Flowers  (see  Horticulture :  products). 
Flying  Gurnet  (see  Fish). 
Fontainebleau  (France) — 
horticulture — 

asparagus 387 

Fontenay-aux-Roses  (Seine,  France) — 

agricultural  machinery  manufactured — 

grape-presses 221*,  222*,  223 

Fontenay-16s-Louvres  (Seine-et-Oise,  France) — 
agricultural  machinery  manufactured — 

plows 17 

Forestry  (iree Horticulture :  products:  treen). 

Forests,  extent  of,  in  Franco  ..  .  266 

Fov^t-Collin  (Guise,  France),  plows  tested 18 

Forget-me-not («e0 Horticulture :  products:  flowers). 

F'ort,  B.  J.  (Montargis,  Fnmce),  wine-press,  screw  and  hydraulic 230 

Fouch6,  A.  (Paris,  France),  agricultural  caldron,  illustration 212, 213^ 

Foucher  de  Careil,  Senator  of  France,  member  of  the  Jury,  Claws  76 7 

Fowler.  John  (Leeds,  England) — 

introduced  steam-plowing  by  wire-rope  traction,  1855 61 

manufactured  double-engine  sets  of  tacklo  61 

improvements  in  tackle 61 

Fowler  (John)  &,  Co.  (Leeds,  England) — 

steam-plow  tested 17 

system  of  steam  cultivation 53, 63-80 

prize  awarded  by  Royal  Agricultural  Society,  of  England,  1858 53 

Highland  Society,  of  Scotland 53 

used  by  Scottish  Steam  Cultivation  Company 55 

double-engine  tackle  exhibited S3 

used  in  Scotland 55 

Algeria 56-58 

Egypt 61,64 

production  of  steam  cultivating  machinery 62 

costofoutflt 64 

double-engine  tackle  in  operation,  illustration 65* 

engine,  illustration 66*.  87 

Tope-porter,  illustration 67*,  68 

engine  with  two  winding-drums,  illustration 70* 

movable  headland  anchor,  illustration 71* 

windlass  for  roundabout  system,  illuetration 74*,  76 

anchor  for  roundabout  system,  illustration 74*,  75, 76 
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Fowler  (John)  &  Co.  (Leeds.  England)~Contii>ncd. 

(^-furrow  balance-plow,  illustration 81*,  82 

3-furrow  balance-plow,  for  sngar-cano  caltiyation  82 

steam-gnibber  ("knifer"),  illnstration 00,83* 

taming  cultivator,  illustration 84*,  85 

turning  harrow,  illustration 85. 86* 

steam  harrow 86* 

combined  harrow  and  seeder,  illustration 85^  87* 

steam-roller,  illustration 87* 

disking  machine,  illustration 88* 

draining  plow,  illostration 88* 

reclamation  plow,  illustration 88, 8»* 

Fowler,  JohnKersley  (England),  exhibited  cattle 306 

Fowls  («M  Agriculture:  lire  stock). 

Fox,  George  (England),  exhibited  cattle 306 

FRANCE  (Me,  alto,  AbiUy,  Chatressao,  Maison-Alfort, 

Adour  Rirer,  Chauvet,  Lake,  Manche, 

Aix-en-Provence,  Cheneoey-par-C^uingey,        Manois, 

Amboiso,  Cherbourg,  Marchais, 

Andemos,  Clermont-Ferrand,  Karennes, 

Angers,  CoUioure,  Marmont,  ^ 

Arcachon,  Corbeil,  MarseilleB, 

Ards,  Croisic,  Martiguee, 

Argenteuil,  Dieppe,  Merchines, 

Arras,  B^jon,  Mouse  River, 

Arvcrt,  D61e,  Moissao, 

Asnidres,  Dordogne,  Montargis, 

Audenge,  Douamenez,  Monterau, 

Auray,  Doulevant-leChAteau,         Montmorillon, 

Auteuil,  Dourdan,  Hontpellier, 

Ayallon,  Dunkerquo,  Montrcnil-sous-Bois, 

Avignon,  Duryl^-Amicns,  Morlais, 

Avranches,  Emmerin,  Moulins, 

Basse,  £tampes,  Nancy, 

Bavay,  Etemoz,  Nangis, 

Bayeux,  £tr6pilly,  Nantes, 

Beaufort,  F6camp  Novers, 

Belon,  Chateau  de,  Feurs,  Nice, 

Berck-sur-Mer,  Flanders,  Niort, 

Blangy-lto-Arras,  Fontainobleau,  Nogent-sur-Morne, 

Blois,  Fontenfty-nux-Roses,  Normandy, 

Bordeaux,  Fontenay-l^s-Louvres,  Origny-Ssdnt^Benotte, 

Boulogne,  Fumay,  Orl6an& 

Bourbon-Lancy,  Gascony,  Ormesson. 

Bourcefranc,  Gaul,  Paladru,  Lake. 

Bourget,  Lake.  Gennevillicrs,  Piilais. 

Bourgla-Reine,  Gronesse,  Paris. 

Bray,  Granville,  Pau,  Gores  de, 

Bresles,  Guise,  Pavin,  Lake, 

Brest,  Gnjan-Mestrns,  Potit-Bourg, 

Brittany,  H^rault,  Poissy, 

Bucquoy,  Jollieu,  Pomoton  Islands, 

Bnisse,  Kejeau,  Ch4te:iu  de,  Pont-r-Abb6, 

Burgundy,  Kormelo,  Provence, 

Burtin,  La  Baumo,  Puy, 

Calvados,  La  Fosse,  Quevilly, 

Camac,  Langoois,  Quiberon  Bay, 

Cassicu,  Cbdteau  de,  Languedoc,  Rontigny, 

Caucale,  La  Teste,  Redon, 

Cette,  Lianeourt,  Rennes, 

Chappelle-en-Serval,  Limousin,  Rhone  River, 

Chapus,  L'Orient,  Roche-Bernard, 

CharoUes,  Lyons,  Rochefort, 

Charraul,  Ch4teau  de,        Maine,  Rochelle, 

Ch&toauroux,  Maine-Simon,  Rosi^res, 
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FRANCE  (gee,  aUo,  Rouen,  Sceanx,  Trinit6-sar-Mer, 

Sables-d'-Olonne,  SegT6,  Troyes, 

Sniiit-Di6,  Seine  River,  Vnnne  River, 

SaiDt-Gilles-sor-Vie,  Settons,  Lake,  Yunnes, 

Soint-IIilaire-du-Riez,  Soissons,  Vendue, 

Salnt-Izoire.  Sologne,  Versailles, 

Saint-Martin-de-R6,  Sotteville,  Yienne  River, 

Sainte-Mande,  Tnncroa,  Yierzon, 

Saint-Maure,  Teste,  Yille-enBois, 

SnintRemy,  Thil-en-Yexin,  Yillenonve-snr-Lot, 

Saint- Yivlen,  Thomcry,  Yilliers-an-Flos, 

Sala<:^ac,  Toulon,  Yitr6, 

Sarlnt,  Toulouse,  Yivier, 

Sarthe  River,  Tours,  Tonne  River)— 

^rzeau,  Trerablade, 

AORICULTUUB— 

{THOT^— Machinery,  implement*,  «te.,  tued  in  agricuJUure  are  indexed  vnder  Machinery : 
agricultural,  b^oto.] 

condition  of 19,261-271 

land^ 

area  occupied  by  different  cultures 266 

farms 266,267,268 

tenure  of 266,267 

changes  caused  by  the  Revolution 267 

proportion  of,  to  agricultural  population 255 

not  divided  by  fences 239,267 

systems  of  cultivation — 

similar  to  those  of  England , 90, 255 

rotation  of  crops 268,269-271 

biennial 269,270 

triennial 209,270 

quadrennial 268,260 

fertilizers,  use  of U4, 115, 268, 260, 270, 271 

ammonia,  sulphate. 115 

compost    268,209 

guano 268,209 

marl 115^270,271 

phosphates 346,268,269 

soda,  nitrate   115 

stable  manure 115,239,233,268,269 

production  per  animal 246,268,269 

planting,  methods  of— 

two  crops  grown  together 185, 196, 296 

plowing,  methods  of— 

plowman  walks  at  work 27 

furrows  full  length  of  field,  narrow  tracts 27, 31, 105, 267 

deep ; 83 

best  done  by  steam-tackle  («ee,  aUo,  Machinery :  agricultural :  steam  culti- 
vating)    38 

in  ridges 38,39,48,49,90 

harvesting,  methods  of— 

slovenly , 185 

gavel  allowed  to  lie  before  binding 122,186 

binding  139 

baling  straw  (tee  live  stock,  IkeUno) 167, 236 

labor-Having  expedients  (tee  Machinery:  agricultural,  beUno). 

return  for  capital  invested 255 

products 296 

beets  (see  roots,  below). 

cereals 139,261-263 

production 266,296,297 

to  be  separated  from  one  another  in  rotation  of  otops S69 

barley , 196,262,296,297,299 

varieties — 

celestial  (from  Italy) 262 
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AORICULTUBB— 

products — 
cereals — 
barley — 

varieties— 

Hungoriui 20S 

six-rowed 262 

prodaction 268 

in  rotation  of  crops. 270 

buckwheat — 

prodaction 268, 296, 297. 2IW.  29© 

in  rotation  of  crops 270 

com  (maize) 115,246,247,263,296,297,299 

little  grown 44,93.263 

matures  imperfectly 254^263 

use  for  table  not  understood 263 

fed  to  stock  (gee,  also,  livestock,  below) 93,201,205,24^-254,263 

producUon 246.247,266 

millet 263,296,297 

little  grown 263 

exhaasting  to  the  soil 263 

production 206 

oats   116,196.262,296.297,299 

varieties— 

generally  similar  to  American 262 

black 262 

Prunier 262 

white 262 

Hungarian 282 

production 262,206 

in  rotation  of  crops 268,260,270 

planted  with  rye 26fi 

vetches 185 

rye 196,262,262,296,297,299 

production 262, 266 

grown  for  soUin g 262 

ensilage 252 

planted  with  oats 268 

wheat  266 

in  rotation  of  crops 268,269,270 

wheat 115,106,261.262,296,297,298,299 

varieties- 
Australian  black  winter 262 

black  spring 282 

Bourges,  white  (from  Belgium) 261 

hybridized 261 

Brunswick 261 

Chietam 261 

English  red 261 

golden  drop  (red) 261 

Hallet 261 

hybrid 261 

Kent 261 

Kissinghind  261 

miracle 282 

Ifoah's 261 

Nonette  (from  Switzerland) 262 

Prince  Albert 261 

Rousseau 261 

Spanish 262 

thickset 261 

Victoria 281 

white  starch  (spring) 262 

production. 266 
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Agricultobb— 
prodnct« — 
cereals — 
wheat — 

planted  with  rye 19«,2(i6 

in  rotation  of  crops '. 02, 268, 209, 270 

not  grown  sacceaafally  in  wine  country 410 

chestnutB 264 

fruits- 
apples    225,220,227 

grapes 216,221.225,260 

grasses 264,  26j 

varieties — 

barley  grass 265 

broom  (rescae) 2C4 

canar}'  (ribbon) 265 

clover,  in  rotation  of  crops 209,270 

cock's  foot  (orchard) 265 

conch 265 

creeping  bent  264 

English  rye 265 

fescue ,  floating 265 

meadow 265 

red 265 

fox-toil,  meadow 265 

hair 265 

honey 265 

Hudson  Bay 265 

Improved  OAt  grass 264 

lucem 115.265.270 

yields  t  hree  crops 265 

renovates  the  soil 265 

in  rotation  of  crops 62, 270 

meadow ■ 2(J5 

oat 264 

orchard  (cock's  foot) 265 

red-top 264 

rescue  (broom) 264 

ribbon 265 

sheep 265 

s\reet>scented  vernal 264 

timothy 265 

hops 264 

production 204 

loguminons  plants 203, 264 

beans 264 

fed  to  stock 264 

in  rotation  of  crops 208,209.270 

petise 203 

varieties — 

Belgian 203 

black  Hungarian 203 

Hungarian  203 

purple-podded 203 

grown  for  the  table   203 

feedingstock 205 

fodder  for  stock 203 

in  rotation  of  crops 208 

oleaginous  plants 264 

production 264 

varieties — 

ciuneline 204 

colza 2(14 

in  rotation  of  crops 200 
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AOMCULTUKE— 

products — 

oleaginous  plants- 
varieties — 

hemp 264 

linseed 264 

olives 225,264 

poppy 264 

rape 264 

roots- 
production 48,264 

in  rotation  of  crops 268, 260,  270 

beets 264 

methods  of  cultivating 88,80,48,50,51,115 

for  sugar  manufacture 49,60,51,247,268 

production 284,268 

fodder 247 

in  rotation  of  crops 62,268,270 

cannot  endure  great  heat 247 

potatoes 115,264,290 

in  rotation  of  crops 268,270 

textiles 264 

flax , 964 

production 264 

in  rotation  of  crops 260 

flaxseed-oake  fed  to  livestock. 205 

hemp 246.264 

p  reduction 264 

tobacco 115,264 

production * 264 

manufactures — 

alcohol 40.51 

beet-root  sugar 40. 51. 268 

cider 221,225,226^227 

oil 230 

used  in  preserving  fish 432, 478 

wine 216,221,223,235 

expressed  by  men's  feet 223 

plants  acclimated — 

barley,  from  Italy  262 

wheats  from  Bel;;ium 261 

Switzerland 262 

imports — 
cereals — 

from  Swc<len 283 

corn  (maize) — 

from  United  States 263 

meat — 

from  United  States 208 

sheepskins — 

from  Argentine  Republic 204 

operatives — 

work  performed  by 267,268 

day's  Libor 268 

women  as 268 

wages 268 

live  stock — 

asses  and  mules — 

number 304 

birds- 
market  for,  in  Paris 892 

cattle — 

number 255^256,280,804 
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AORICULTURS— 

1  ive  stock — 
cattle— 

varietiee 306,307,314-318 

Bazadaiae 318 

Breton 315,310 

Chorolaise 316,317 

awarded  prize  aa  beat  for  general  use 317 

Garonnoise 318 

Linioosin 317 

awarded  jn^ind  prize  for  draft  onttlo  by  the  Agricnltnrol  Society  of 

France 317 

Normandy 314, 315 

Parthenoiae  318 

Salera ....         318 

short-homa  (bred  from  Engliah  stock) 306,307,315,316 

great  attention  paid  to  breeding 306,307,314,318,340 

governmental  encouragement 306, 314 

dogs — 

varieties — 

mastiff 328 

Newfoundland 328 

poodle 329 

Saint  Bernard ..  328 

shepberd 829 

market  for,  in  Paris 392 

goats — 

number 269,304 

horseb — 

number 25^236,267,269,304 

varieties 337-339 

Boulonnais,  draft  horse 339 

Breton,  saddle  horse 339 

Limousin 339 

said  to  be  descended  from  Arab  chargers  captured  from  Saracens 339 

infusion  of  Arab  and  English  breed 339 

Normandy 337,338 

originally  of  German  breed 337 

infusion  of  English  breed 337,338 

Arab  breed 338 

used  for  cavalry,  cabs,  omnibnsses,  etc 338 

Percheron  (Norman) 338,339 

as  draft  horses 338, 839 

breeding,  insufficient  care  for 837, 338 

by  the  government,  Pompadour  stud 839 

poultry' — 

attention  iMiid  to  breeding 327 

sheep- 
number 256,289,304 

exhibits,  number  of 319 

varieties 319-^24 

Art^sienne  (long wool) 320,323,324 

Rerrichone  (medium  wool) 323, 324 

Boulonnaise  (long  wool) . .  324 

Bretonne  (long  wool) 824 

Canchoise  (long  wool) 323, 324 

Champenoise  (medium  wool) 324 

Charmois 319,324 

Comtoiso  (long  wool) 324 

Crevant  (medium  wool) 324 

Flamand n20 

Languedocienne  (medium  wool) 324 

Lauragnaise 3?3 
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live  stock — 
sheep- 
varieties — 

Hanchamp 323 

Merino 319.320.323 

originally  a  Spanish  breed 319.320 

M6tis-Merino •. 319,320.321,323 

monntain  sheep  (12  races) 310,324 

Normande  (long  wool) 320,323,324 

Picarde  (long  wool) 320,324 

Poitevine  (long  wool) 324 

Solog^ote  (medium  wool) 334 

AJgerian  sheep  acclimated  and  interbred 323 

English  sheep  acclimated  and  interbred 320, 323 

Dishleys  (Leicester) 319,320,322,323 

New  Kent 320,324 

Shropshire 323 

Southdown 319,321,322,323 

native  breeds  inferior 319. 3S0 

swine — 

number 256,269,304 

varieties 325.326 

Limousin 325.326 

Normandy ^ 326 

En;;lish  swine  acclimated  and  interbred 326 

Middlesex,  prize  awarded 326 

breeding  neglected  until  recently 326 

live  stock— 

number 255,256,267.289 

asses  and  mules 269,304 

catUe 255.256,269,304 

cows 269 

oxen 209 

goats 269,304 

horses 255,256,267,269.304 

sheep 256,269.304 

swine     250,269,304 

worlcing  animals  on  farms 216, 267 

kept  installs  and  yards 230 

manure  from   115,239,246,269 

meat  product    271, 298 

dairj' product  271 

improved  by  ensilage  of  green  fodder 243, 244,  252, 253 

feed  of— 

cooked  foo<l 212-215 

com  (maize) — 

cut  as  fodder » 201,  205, 263 

preserved  by  ensilage 243-254 

grain- 
crushed 203-205 

barley 211 

beans 211,264 

com  (maize) 211,263 

oats 263 

peaso 211,263 

rye 263 

grass 264,265 

hay 211,248,244.247,264,265 

oil-cake 203,205 

pea- vines  as  fodder 263 

roots 206-211 

sliced 207,208 

beets 211,243 
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AOBICULTUKE— 

live  stock  - 
feed  of— 
roots — 

sliced — 

carrotH 211 

turnips  211,243 

tui-nip-radishcs 211 

rye  fo  ider,  preserved  by  ensilage 252 

straw,  Iresh 207 

tni88e<l 167.171,211,230 

FWH,  FlHHKKIKS,  A-\D  FWIICULTUKE— 

exhibit 421,422,430-430 

of  Ash-cultural  processes  and  apparatus 421, 433-436 

inadequat^^ 421,422 

of  flshiug  implements 430,431.480 

inadeqnnte 421,422 

of  flsh  imidproducts 477-479 

inadequate 477 

list  of  exhibitors 431-430 

flsh-cultun* — 

artiUclAl  propaj^ation  of  flsh 517-520 

initiated  in  France 421,422,470,514 

estnblihhment  at  Tlunln^en  lost  by  Franco-German  war 422, 423 

appliances  and  apparatus  (tee  Manufactures,  below). 

foo<l  tor  flsh  in  aquaria. 474-470 

during  transportation 511,512 

UiwH  concerning  the  capture  and  protection  of  fish,  abstract  of 514-510 

provision  for  the  restocking  of  streams 514, 510,  517-520 

classiflcation  of  fresh-water  flsh  according  to  tlieir  usefulnesa 517 

adaptation  of  water  to  flsh 517 

time  and  conditions  of  laying 517, 618 

multiplication  of  fish  by  artificial  fecundation  and  protection  of  the  eggs 518 

conditions  of  eggs  and  milt  for  fecundation 518. 519 

process  of  artificial  fecundation  519, 520 

fecundation  c>f  eggs  attached  to  other  l)odieR  520.  521 

transportation  of  fccundited  eggs SQl 

incubation  of  eggs,  appanitus  for 521-523 

incubation,  duration  of,  and  care  required 523 

care  for  young  flsh  after  birth 523,  524 

transportation  of  young  flsh 524 

arrangements  for  natural  laying  of  eggs :  spawning  grounds 525, 520 

oyster-culture 421 

building  devoted  to  the  exhibition  of  .. .     421.509 

exhibitors  of 433-430 

artiflcial  hatching  and  raising 430 

appliances  and  apparatus  (tee  manufactures,  below). 
aquaria  and  aquatic  collections — 

aquaria  exhibited 434,435,430,470 

fresh-water  flsh 434,435 

salt-water  flsh 435 

water-cresses 435 

CI  ustacea 130 

P.  Carbonnier's  series  of  aquaria 438. 402. 470-477 

collection  of  exotic  and  ornamental  flsh 402,470-477 

anabas  (fit)m  the  Ganges.  India) 470,470,477 

calllchthys  (from  Brazil)    470 

catfish  (from  the  DanulM>) 470 

(from  North  America) 470 

cobitis  fossilis  (from  Northern  Europe) 470 

doras  (from  Buenos  Ayn's) 470 

fundulus  (fi*om  North  America) 470 

gourami  (from  India) 470,471 

kin-yu  (tYt>m  Jap:^.n) 470 
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F18II,  Fisheries,  and  Fish-culture— 
aquaria  and  aquatic  coUections — 
aquaria  exhibited — 

r.  CarlMDDier's  series  of  aquaria — 

(rollection  of  exotic  and  ornamental  flsli — 

macropods  (from  Cochin  China) 470, 471-478, 476 

ombre  (from  Turkey) 470 

proteus  (fW)m  Austria) 470 

rock  bass  (IVom  Canada) 470 

silums 462 

telescope  fish  (from  China  and  Japan) 470, 476 

transparent  fish  (from  Bengal) 470 

grand  fresh- water  aquarium  of  the  Trocad6ro,  under  the  direction  of  P.  Car- 
bonnier  44ft-465 

perspectiyo  views 419*,  448* 

plans 450* 

sections,  horizontal  and  vertical 450* 

sectional  elevations 450» 

method  of  construction 440, 450, 451, 452-455 

table  of  details,  materials,  prices 452-454 

the  24  tanks,  arrangement  of 449, 450, 451 ,  456-465 

water  supply,  temperature,  etc 450, 456, 450, 461, 463, 464, 468 

apparatus  for  aerating 451*,  452*,  455, 463, 468 

'  varieties  of  fish  contained  in 455-465 

ablet  (bleak) 456.458.400 

barbel 461 

breme 461.464 

burbot  (lotte) 450 

carp    455,457.461,404,465,407 

char  (omble  chevalier) 457 

chevanne 458,461 

chub '. 458 

crabs 450 

eels 460 

epinoches  (stickleback) * 464 

fera  (lavarct) 457 

frogs  400 

goldfish 461 

gudgeon 456,450,460,463.464 

ide(orfe8) 464 

lampn\v 460, 461 

lavaret  (fora) 457 

lotte  (burbot,  eel-pout) 459 

minnows  404 

omble  chevalier  (char) 457 

orfe8(ide) 404 

perch 463 

pike 403,465,466,467 

roach 465 

rotenglo  (red-eye) 457 

ruir 463 

salamander 460 

salmon 455.456,457 

silurus  (catfish  from  the  Danube) 462,463 

stickleback 464 

tench 404,465,467 

trout 450,458 

whiteflsh 458,465 

apparatus  for  retarding  hatching 500 

.  hatching  apparatus 455 

f  35,000  Cnlifomia  salmon  eggs  hatched  in 455, 456 

i  artificial  fecundation  of  trout 4r»8 

food  for  the  fish 456,457,458,460,462,463,464 
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FI8H.  FlBHKBlBS,  AND  FI8H  CULTURE— 

nqnnria  and  aquatic  collections — 

collection  of  living  trout,  etc.,  from  Lake  Cbauvet  piscicoltural  works 433 

eels 435 

trout   435,449 

fisb  from  ponds  in  the  Plain  of  Farey 436 

cy  prinidsD 430 

dead  fish,  skeletons,  casts,  etc 430 

living;  sea  plants  from  the  Mediterranean 436 

salts  from  the  Vie  River 433 

treatises,  publications,  maps,  etc. — 

Boiorre:  treatise  on  salt  marshes  nnd  their  productions 433 

Bouchon-Bmndeley,  G.  J.  B. :  trv atise  on  pisciculture 433 

reports  on  pisciculture  and  oyster- culture 433 

Carbonnier,  P. :  reports  on  the  mana«;ement  of  the  TrocAd6ro  aquarium  and  habits 

of  the  ttsh,  quoted 455,456-465,466,467-469 

,  rei>ort  on  transportation  of  fish,  quoted 511-513 

De  Bon,  Commissary-Greneral,  etc. :  report  on  French  maritime  fishery  statistics  for 

1876,  quoted 527-535 

Kommerer:  treatises  on  pisciculture    434 

La  Blanch^re,  IL  de:  treatise  on  fish  known  anciently 435 

Leronx,  B. :  paper  on  oysters  and  moUusks 435 

MaiUard,  A. :  essay  on  breeding  eels 435 

Millet,  C. :  aquicultural  publications 435 

map,  ichthyological,  of  France  436 

plans  of  piscicultural  establishment  at  Buisse 434 

reservoir  for  Crustacea 434 

oyster  parks  at  La  Teste ^ 435 

river  and  marsh  breeding  places  for  fish  andcmstacea 436 

model  of  oyster-cultural  establishment  on  the  Scndro 434 

illustrations :  ancient  mosaics,  discovered  at  Lyons,  representing  fish 435 

plates  of  fish  and  aquaria 436 

fisheries — 

in  ftesh  water,  lakes,  rivers,  streams — 

laws  regulating  514-516 

fishing-grounds  defined  — .' 514 

seoMonsond  hours  defined 514,515 

size  of  fish  that  may  be  taken 514 

nets  (meshes)  prescribed 515 

forbid  obstructing  waters  5l4 

poisoning  or  polluting  waters 514, 515 

use  of  explosives 515 

destructive  kinds  of  tackle,  etc 515 

require  erection  of  fish-ladders 515, 516 

measures  for  restocking  streams 614, 516 

the  property  of  the  State « 514 

awarded  by  public  sale  or  licenses ; 514 

under  charge  of  governmental  agents,  fish- wardens,  etc 516 

restocking  streams  («m,  aUo,  fish-culture.  abov€) 514, 516,  517-526 

in  salt  water — 

report  of  the  Commissary-General  on  the  maritime  fishing  statistics  for  1876. . .  527,  535 

,  on  Atlantic  coast 431 

herring 527,531,532 

mackerel 534 

in  the  Moditerraneim  Sea — 

for  coral 437 

now  mostly  carried  on  by  Italy 437 

mackerel 480, 527 

sardines 527,032,638 

tunny 434,435 

on  coast  of  Norway 

forced 488 

on  coast  of  Newfoundlaad — 

forced ^ 527,528,629 

herring 629,580 
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Fish,  Fisheries,  axd  Fisu-cultuiut.— 
fisheries — 

in  salt  water — 

on  coast  of  Saint  Pierre  and  Miquelon 536 

on  coast  of  Iceland — 

forced 588,S29,530 

maritime  fisheries- 
value  of  yield  ^ 527,528.829,580.531,532.533 

quantity  of  catch 528,529.580.531,682.533 

number  of  vessels  529.680.533 

men 5201,530,533 

governmental  encourngemcnt  by  subsidies 534 

implements,  ve-ssels,  etc  (tee  manufactures,  below). 
fish,  fish  products,  etc — 

ablet  (bleak) 456.458,400.517 

ambassis  (transparent  fish) 470 

anabas  (climbing  fish) 470, 476, 477 

anchovies 432.446,447,448,528,533 

barbel 401,618,619,622,523,525 

bass  477 

blay 517 

bleak  (ablet) 456.458,460.517 

bremo 401,464,517,618,522 

briU 533 

bullhead  (chabot) 517 

burbot  (eel-pout,  lotto) 450,  518 

callichthys 470 

carp 455,457,461,464,405,407,476,517,518,519,020,521,622,523,525 

catfish '. 470 

of  the  Danube  (silurus) 462,463 

chabot  ( bull-head) 517 

char  (omble  chevalier) 457 

chevalier 518 

chevanno  (chub) 458,461 

climbing  fish  (aoabas)       470,476,477 

cobitis 47C 

cwl 431,432,478.488,527,528,529.530.533 

roo  (bait  for  sardines) : 478, 532. 533 

con  ger £33 

coral 437 

crabs 431, 450. 470,  514 

crawfish 470 

Crustacea 444,446,528,533 

cyprioidoB 436, 470 

doras 470 

eel • 435,460,470,477,517,524 

eel-pout  (lotte,  burbot) 450, 518 

epinoohe  (stickleback) 464 

fera  (lavaret) 457,522,524 

flounder 533 

frogs 460 

fundulus •  470 

gardon  (Ide,  orfes) 457, 450, 464 

goldfish 461.470 

gourami 470,471 

gudgeon 456.450,460,463,464,518 

herring 432,446,447,527,528,629,631.533 

ide  (gardon,  orfes) 457. 450. 464 

klnyu ..  470 

lamprey 460,461,533 

lavaret  (fera) 457,622,524 

loach 517 

lobster 470 

long-tsing-ya  (telesoope  fish) 470, 476 
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FlSn,  FiSHEUIEB,  AND  FiflH-CULTURB— 

fish,  finb,  products,  etc. — 

lotto  (burbot,  eel  pout) 450, 6l8 

mackerel 527.528,533.534 

macropods  (paradise  fish) 470,471-473,474,476 

minnows 464,517 

mollusks 432 

mullet 533 

mussels 438,434,435,436,528,533 

nases 462 

omble  chevalier  (char) 457 

ombre^ 470 

orfes  (gardon.ide) 457,459,404 

oysters 421,433,434,435,436,528,533 

pnlourdes 435 

paradise  fish  (macropod) 470,471-473,474,476 

perch 463,517,518,521,522 

pike 468,466,466,467,517,618,523 

plaices 533 

proteus 470 

randosia 617 

ray 477,538 

roach 465,521 

rock  bass 470 

rotengle  (red-eye) *. 457,517 

ruff 1 463 

salamander 460 

salmon 433, 4H4, 455, 456, 457. 514, 515, 517, 518, 519. 521. 622, 523, 524, 525 

sandra 518 

sardines 432,433,478,470,527,528,532,533 

shrimps 431,528,633 

silurus  (catfish  of  the  Danube) 462,463 

sole 533 

siMmges  — 430, 431 

stickleback  (epinoche) 464 

sturgeon 533 

telescope  fish  (1ong-tsing-ya) 470, 476 

tench .464,465,467,517,518,610,520,521,523,525 

transparent  fish  (ambassis) 470 

trout ■ 433,435,449,456,458,514,518,510,521,522,523,525 

tunny 432,433,534 

tnrbot ' 533 

mnber 518,522,523,625 

whalebone 430 

whitefish 458,465,517,523 

whiting 533 

manufactures — 

whalebone 430 

imitated  in  bnflhlohom,as  "Indian  whalebone'* 430 

fishing  utensils 430,431,481 

lines 431,481 

rods 431,481 

nets 430,431,432,480,532 

dragnets 431,432,434,515 

weirs 431.515 

made  by  hand 430,431 

machinery 430 

hand  nets,  scoops 432, 515 

seines 432 

Belot 532 

Eyrand 532 

fykes 431 

trawl 480 

size  of  meshes  fixed  by  law 915 

mandraqnes 480*,  584, 585 

38  P  R^VOL  6 
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Fish,  Fisheiueb,  akd  Fish-cultubb 
manufactares — 

flflhinj;  utensils — 

hooks 43i 

knives 431 

snares  (for  craba,  etc) 431 

troufescs 431 

gigs 431 

twine  for  lines  and  nets 431 

gut 481 

contrivances  for  retaining  bait 481 

artificial  hard  roo  (bait  for  sardines) ...  532,533 

fish-cultural  applinnces — 

apparatus  for  transx>orting  live  fish 431, 433, 434, 435, 4C3, 511,  512*,  513, 524 

fish  eggs 435,521 

hatchhig  fish  eggs 433,435,455,509,52l-;"23 

imitated  from  American 509,510 

retarding  the  liatching  of  eggs 509 

raising  fish 433,509,524 

hatching  oysters 436 

fish  ladders 515,51 

tanks  for  transportation  and  sale  of  live  fish 46^ 

reservoirs 434,435,400 

sluices 434 

processes  for  preserving  sea- water  imputrescible 43G 

oxygenizing  water 1 436, 451*,  452*,  4G3, 407-463 

oyster-Cultural  productions  and  processes 433-430 

utensils  and  apparatus 433.434,435,430 

collectors 43.1, 4.34 

hives 434,430 

hurdles 434,430 

food  products 432»433,477 

fish,  preserved 432, 433 

in  oil 432,478,479 

dried 436 

pickled 432,632 

salted... 432 

smoked 432 

oysters 433-436 

dried 433 

preserved  in  glass  Jars 435 

vessels — 

number  employed  in  Iceland  cod-fishery 529,530 

Xowfoundland  cod-fishery 529 

deficient  in  li;:htnes3  and  spceil 529,530 

Boulogne  herring  boats 531 

number  employed  in  general  fishery 533 

model  sea-going  fishing  vessels  fitted  out  by  governmental  subsidies 534 

ste^m  vessels  for  drag-net  fishing 534 

oyster  transport  boats 434 

exports- 
sponges 431 

fish  presorvcil  in  oil 478, 479 

imports — 

ancliovies — 

from  Norway 446,447.448 

cod  roc  (bait  for  sardines)— 

from  Norway 478,533 

herring — 

from  Norway 446,447 

salmon  eggs — 

from  United  States  455,456 

spouROM 430,431 

sale  offish  fiflh(Mc,al9o,  Paris:  markets) 469,470,477 
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HOIlTICULTURIt— 

exhibits  of 365 

tbo  Exposition  groands 346.  GG5 

flowers 365,373 

fruits 305,373-386 

vcfTctables S65, 373, 386-391 

at  international  exhibition  of  flowers  and  frait,  at  Versailles.  An^st,  1878 376. 402-i05 

instrumentalities  for  promoting — 

Departmental  School  of  Arboriculture,  Saintc-Ma;:  do 364 

Garden  of  Acclimation,  Paris 359, 406 

Model  Garden  at  Genncvilliers  (maintained  by  the  Paris  municipal  government,  for 

the  utilization  of  city  sewage 414, 415, 416, 417 

Mutual  Aid  .Society  of  the  Market  Gardeners  of  tho  Seine 417 

National  School  of  Ilorticalture,  Vcraaillca 384, 378, 379, 405 

Nursery  of  the  city  of  Paris,  Anteuil 304 

Nogent-snrMamo 401 

Soci6t6  Centrale  d*  Horticulture  de  Franco 386, 415, 416, 4 18 

Soci6t6  Centrale  d'  Horticulture  do  la  Seine  Inftrienro 385, 386 

School  of  Agriculture 411 

imports- 
fruit,  from  Germany 374 

Italy 374 

^  grapevines,  from  United  States 845,846,408,409,410,411,412 

tools,  from  United  States 398.399 

methods  of  planting  and  cnltivation — 
flower-gardening  and  ornamentation — 
accessoiies — 

bridges 402 

cascades  and  basins 355, 4  02 

fountains 348,351,852,400,402 

gravel  walks 348,350,351 

railings 351,354,400 

rock  -  wo  rk 3o5, 4  00 

statues 348,351,0:.2 

tents  and  awnings n50 

vases 354 

creeping  plants 371,372,400 

ivy 351,352,400 

cut- flowers  («ee  Paris :  markets  of). 

lovo  of  tho  French  people  for  flowers. 393,304 

ferns. 392.403 

flowers  and  foliage  jilants — 

arranged  in  beds 347-353, 403 

circular 349,353 

geometrical 352*,  353 

ornamental  forms 349, 351* 

oval  .       347,348,349,350.531,358 

borders 347, 350, 351, 354 

part  ern?s 348 

libbon  lines 847, 349, 350, 351, 352, 33C 

contrasting  colors 350, 351, 354 

blending  of  colors 349,351,352,353 

massing  of  colors 347,348,349,350,351 

mixed  collections  and  groups 349,350,351.352,354 

gradation  of  sizes 847,848,349,351,352,353,354 

grass — 

in  belts  and  borders 348,349,350,351,353,354 

lawns 346,349,350,353 

plats 351,352,355.402 

rye-grass  used  for  rapid  growth 340, 347 

treated  with  fertilizers 346 

mowing 346, 398 

sprinkling 340,  b98* 

shrubbery  and  ornamental  plants 846, 348, 853, 354, 372, 373, 400, 401, 402, 403, 405 
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HOBTICULTURB— 

methods  of  planting  and  caltlTation — 
market  and  kitchen  gardening — 

care  and  skHl  of  the  gardeners 886^387,893 

famishing  snpply  at  all  seaaons 387,388,390 

by  saccessive  plantings 888,300 

use  of  forcing  appliances  {tee  appliances,  htlow) 887, 388, 393, 394 

irrigation 395 

thorongh  cultivation 395 

economy  of  space 393,395 

close  planting e 388,895 

several  crops  on  the  same  area 887,395 

ground  in  use  throughout  the  year 395 

use  of  fertilizers — 

compost 387,395 

fine  earth 387,390 

sewage  of  cities  (Me,  alto,  Paris :  sewage  of) 413-418 

st able  man  ure 3e7, 390, 395 

seasons  and  varieties  of  productions 388, 387, 891, 416 

prices 891 

excellence  in  size 387 

quality 387 

subterranean  culture  of  mushrooms 389-391 

model  garden  (Jardin  module)  maintained  by  the  Paris  municipal  govemmeot 

at  Gennevilliers,  for  the  utilization  of  the  city  sewage —  414, 415, 416, 417 

crops  produced  in 416,418 

trees  and  grape-vines — 
fruit  trees — 

grown  on  walls 357*,  397*,  407 

stretche<l  wire 358 

wire  trellises 356 

with  projecting  cover 356*,  397* 

in  pots 857, 858*,  875, 385 

under  gkiss 375 

training- 
en  espalier 355*,  356*.  359*,  377, 405 

in  fanciful  shapes 355,356* 

candelabrum 856*,  861* 

cone 860 

cordon 366*,  358*,  859*,  362* 

distaff  (guenouille) 360,405 

fan 856* 

goblet 360 

palm 862* 

spiral 856*,  868*,  862* 

V'scrossed 861* 

circular 359* 

cruciform 358* 

by  means  of  firames 369* 

on  stretched  wire 358,360,363^ 

wire  trellis 356*,  357* 

wire  rods 357,358 

by  grafting  supplementary  limbs,  etc 359, 360 

in-arching 869, 360*,  861 

twisting 359,860 

utility  of 859 

concealing  unsightly  walls,  etc 350,860,361 

economy  of  space 859 

increased  yield  of  fruit 357,859,860 

variety  of 864 

transplanting — 

time  for 856,877 

without  injuring  fruit 877 

protecting  fig  trees  in  winter 885 
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HORTICULTURB— 

methods  of  planting  and  cultivation — 
trees  and  grape-vines — 
grape-vines — 

grown  in  open  air 378,381,382,405 

under  glass 378.381,383,405 

green-hooses : 378,381* 

covered  treUises 356*,  405* 

on  walls 383, 406, 406*,  407*,  408*,  410 

wire  trellisos 382 

with  protection , 404*.  406, 407, 409* 

stale  es 408* 

without  support 408,409,410 

in  pots 378,370,380* 

training 406 

en  espalier 356*.  408*,  409* 

spiral 379,380* 

spur  system 407' 

destructive  influences — 

oidium 382,406,413 

sulphur  used  to  prevent 382, 406, 413 

phylloxera  vastatrix 345,407-413 

Anicrican  vines  introduced,  as  being  exempt  from 345, 346, 408-412 

region  devastated  by 345,846,407,408,410.413 

region  about  Paris  exempt  from 345, 406 

international  conference  of  grape-growers  concerning 408-410, 413 

chemical  remedies  ineffectual 410 

excessive  heat 400 

moisture 406 

mistaken  system  of  cramping  the  vines 409, 410, 413 

season  of  planting 381 

production 381,383 

care  and  skill  of  the  grape-growers 406,407 

ornamental  and  shade  trees — 
employment  of— 

in  city  streets  {see,  alio,  Paris) 392, 399-402 

great  attention  paid  to 393, 400, 401 

propagating-housen,  nurseries,  etc.,  to  supply  requirements 401 

in  parks,  gardens,  public  squares 346, 348, 302, 390^402 

evergreens 848, 362, 363. 400 

transplanting 340 

large  trees 346,348 

rapidity  ond  skill  of  gardeners  in 346, 348 

excessive  and  fantastic  trimming 400 

variety  of 348,364,399-402 

appliances,  implements,  tools  {tee,  also.  Machinery,  betoto) — 

lawn-mowers 156,346,365,398 

pumps 365 

gardeners*  tools  365,398,309* 

watering  cans 397,398 

lawn  sprinklers 397,398' 

wire  trellises  for  training  fruit  trees  and  vines  ^ 355*,  356*,  357»,  350 

with  covers 356*,  397*,  407, 409* 

of  glass 40.V 

walls  for  training  fruit  trees  and  vines 357*,  408* 

with  protecting  covers  397*.  406*.  407' 

guides  and  frames  for  training  trei^s  and  vines 358, 359*,  3G0, 3C3*,  380*.  4U() 

glasses  for  preserving  grapes  and  flowers  fresh 3HU' 

frames  for  preserving  and  exhibiting  flowers 380, 381* 

greenhouses 381*,  382*  384*,  401 

hotbeds 382, 883*  387, 388, 393, 394, 39t5* 

curved  gLiss  sash  for  greenhouses,  hot- beds,  etc 383* 

bell-glasses  (cloches) 388, 393, 394*.  396* 

racks  for  storing  and  transporting 394* 
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appliances,  implements,  tools — 

frames,  covered  >vitb  i>aper,  cloth,  etc.,  for  protecting  yoong  plants 304"^,  396* 

straw  mattin;;  protection  (paillassons) 395*,  S96* 

walls,  as  temporaiy  protection,  about  roots  of  trees 401 

iron  gratings  about  roots  of  trees  in  asphalt  pavements 400*^ 

shields  for  trunks  of  trees  in  city  streets 400,401 

products- 
flowers  and  ornamental  plants,  shrubs,  etc. — 

ables  (3  varieties) 364 

achyranthus 350 

adiantum 403 

aloe 372,392 

aloysia 392 

alsophyllas 403* 

altemantbera  351, 353, 392 

alyssum  (koniga  maritima  variegata) 348, 350, 354 

amaranth 392 

ampelopsls 372,400 

3  varieties A 372 

anthurinm 403 

aralla 403 

arbutus 405 

artemisia 352 

aspenula  odorata. 348 

aspidium 403 

asters 372,391,392,402 

Aucuba. 405 

azalea  348, 402 

balsam 372,392 

begonia .349,351,352,354,370.392,403 

5  varieties 349 

13  varieties 370 

collection  of  varieties 403 

bertolonia 403 

bistia  (3  varieties) 363 

buxus  363,405 

4  varieties  363 

cactus 392 

caladium 403 

calceolaria 351, 354 

cameliajapouica 363 

canna 350,851,332,354,392 

carnation 372,391.392 

centaurea  (2  varieties) 351 

century  plant  (aloe) .' 372. 392 

cephalotaxus 364 

cineraria 317 

cissus  discolor 403 

vitiginia 373 

clematis 371, 400 

IGvurieties 371 

climbers ' 372,373,400 

ampel opsis 372, 4 00 

3  varieties .' ^        372 

clematis 371,400 

10  varieties 371 

honeysiicklo 372,400 

passidora 372 

rhincospermum  (4  varieties) 372 

smilax  (3  varieties) 372 

solonura  (2  varieties) 372 

coleus 350,851,892,403 

ootomaster 405 
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HonnTi'LTU  re— 
products — 

Uowers  and  ornamental  plants,  shrubs,  eto.<— 

coxcomb 349,392 

croton  (7  varieties)  403 

cyanopbyllum 403 

cy  cads 372 

cystoderia  fulgida 403 

dahlia 872,391,892,403 

daisy 347 

dammara  Brownii 304 

daphne 364,405 

davillia 403 

dendrobiom 403 

dracffina 403,404 

8  varieties 404 

echeveria 853,354  371,392 

36  varieties  named,  from  a  collection  of  100 371 

olea(;nus 405 

eaonjmus 364,373,402,405 

ferns 392,403 

forget-me-not 891,392 

fuschia 351,352,354,392,403 

geranium 848,349,850,351,352,353,354,868,892,403 

6  varieties 349 

3  varieties 350 

4  varieties 351 

3  varieties 352 

6vuTieties ^...         353 

single,  11  varieties 368 

doable,  14  varieties 368 

gillyflower 817,350 

gladiolus 369,391,392,403 

55  varieties 369 

gloxinia 372,403 

10  varieties  named,  fh>m  a  collection  of  100 372 

gnaphalium 350 

godetia 372 

gomphrenas 892 

gymnogramma 403 

hedera  (2  varieties) 364 

heliotrope 354,391,392,403 

hibiscus 354 

holly 862,863,402 

21  varieties 302,863 

holly  hock 372 

honeysuckle 372, 400 

hydrangea 892 

ice-plant  (mesembryanthomum  crystnllinum) 351 

ilex  {tee  holly). 

india-rubber  plant 392 

iris  (7  varieties  named,  from  a  collection  of  80) 371 

ivy 351,352,400 

Japan  lilies 392 

japonica 348,863 

juniper 804 

koniga  maritima  variegata  (alyasnm) 348, 350, 854 

larkspur 372 

laurocerasns 405 

Ian  rns 405 

ligustnim  (2  varieties) ...  363,405 

lobell'fc 350,361,853 

manetti 801 
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HOBTICULTUBB— 

products — 

flowers  and  omamentAl  plants,  ahmbs,  etc. — 

marigold 392 

meBembryonthemum  oryatollinum  («#•  ice-plant). 

mignbnotto '. 391 

mimulus 347 

morning-glory 392 

mnsas  354,372 

nasturtium 848 

nepholppis 402 

olcsandcr 351«392.405 

orango  blossoms 391 

orchids 403 

osmanthns 364,405 

4varietios 364 

palms 354.355,372,392,403 

pansies 347,348,372 

possiflora 372 

pelargonium .348.368,8ft2 

13  varieties 368,369 

peony  (4  varieties) 370 

porilla 350 

petunia 350,351,852,333,403 

phillyrea 405 

pliilodrndron 403 

plilox 370,372.392 

perennial,  22  varieties 370 

•      pbotinia 405 

pinks 392 

podent  ilia 372 

podocarpus  (2  varieties) 364 

I)oppie8 348 

portulacca 392 

pritcliardia 403 

pyrethrum  849,350,351,353,354,391,892 

rotinospcni  (7  varieties) 363, 364 

rhauinuH 304 

rhincoRpermum  (4  varieties) ?»'2 

rhododendron 347, 402 

liciuus 854 

roses 301,365-368,380,391,692 

Bourbou  and  Noisette  Ovarietics) 367,308 

hybrid  remontant  (88  varieties) 365-367 

moss  (3  varieties) 388 

tea  (17  varieties) 367 

rosmorinus 405 

salisburia  adiantifolia 864 

sciadopytis  verticillata 364 

smilax  (3varieties) 372 

snapdragons 392 

solanum  (2  varieties) 372 

taxo<linm 364 

taxus  (4  varieties) • 363 

torrcya  (2  varieties) 364 

tropeeolum 347,392 

verbena 392,403 

veronica 348,392 

vibuninm 405 

viiica 392 

violets 391 

zinnia 353,372,403 

several  varieties ^ 358 
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HOBTICULTUBS— 

prodactA— 
fruit— 

models  of,  exhibited 385,386 

almonds 301 

apples  («M,  alio,  Agriculture) '. 861, 876*.  377, 386, 301, 404 

varieties  referred  to 376,386 

53  varieties  named 377 

"Koblo  do  Bodort,*' with  illustration 876*,377 

for  cider 386 

eating 386 

models  of 386 

apricots 376,386,301 

generally  of  peach  variety ^ 376 

models  of 386 

cherries 374,386,801 

varieties  referred  to 374,386 

6  varieties  named 374 

models  of 386 

chestnuts 264 

currants 385 

8  varieties  named 385 

flgs 385 

grapes 216, 221, 251, 266, 275, 276, 278, 286, 288, 378, 370, 383, 301, 303, 404, 405-413 

for  the  table 378.405 

trine-making 378, 383 

varieties  referred  to 370,383,404,405,406,410,411,412 

67  varieties  named 370 

4  varieties  named 383 

13  varieties  (imported  from  United  States)  named 411 

5  varieties  (importe<1  from  United  States)  named 412 

melons 301 

nectarines 376 

7  varieties  named 376 

oranges 301 

peaches 361,375,370,386,301,303,404 

varieti es  referred  to , 377, 378, 386 

40  varieties  named 375, 376 

moilelsof 386 

pears 358,361,377,378,386,301,303.404 

varieties  referred  to 377,378,380 

61  varieties  named 377, 378 

for  eating 386 

cooking '386 

models  of 386 

plums 374,375,386,301 

68  varieties  naroc<l 374, 375 

varieties  referred  to ".         386 

not  infested  by  the  curculio 374 

models  of 386 

pomegranates : 406 

quinces 386 

models  of 386 

raspberries 361,385 

7  varieties  named 385 

strawberries 361, 373, 374*,  301, 418 

varieties  referred  to 373,374 

1  variety  named .t45 

28  varieties  named 373 

"Fraiso  Dura,"  illustration  of 374* 

trees,  etc.— 

fruit— 

collections  of,  exhibited 346, 364 

apple 355*,856»,357*,358*,350*,361,418 
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HOBTICULTUEB— 

producta — 
trees,  etc. — 
fruit — 


therry 355*^,356 

fig 385 

grape-vines  345, 846, 856*,  378, 379, 380*.  881, 333, 405, 

406*,  407*  408*.  409*.  410*,  411, 412, 413 

peuch 355*,  357*,  350*,  361, 393,  418 

pear 355*,  856*,  367*,  358*,  360, 361*.  3C2*,  377, 393, 418 

omaiueutal  and  sbadc — 

collections  of,  exhibited 346, 3ft4 

am  acaria 405 

cedar.  Deodar 400 

conifers 402 

elm 399,402 

evergreens 348,362,363,364,400,402,405 

horsy-chestnut 344,399.402 

linden 373,399 

magnolia 348,363,404 

maple 373, 399 

pawlonia 392,399,402 

pLine  (S3  camorc) 399,402 

sequoia 400 

vegotablcH,  hitchcn  and  commercial  (ma,  hUo,  Agriculture)— 

absinthe  (wormwood) 416,417 

angelica 410 

artichokes 889,391,416,418 

asparagus 386, 387, 391 

beans 264, 2G8, 260, 270, 271, 273, 274, 275, 277, 278, 270, 282,  'J80, 391, 416, 418 

beets 38, 39, 48, 40,  GO,  51, 53, 01, 115, 243, 247, 264, 2C8, 275, 282, 288, 416, 418 

Brussels  sprouts 416, 418 

cabbage 386,387,388,801,396,416,417,418 

varieties 387,388 

carrots 389,301,396,416,418 

cauliflower 386,387,391,396,416,418 

varieties  .  387 

ceWiac 410 

celery 301,410,417,418 

clmrds 388,391 

chicory 388,301,417,418 

commerce,  plants  of— 

absinthe  (wormwood) 410, 417 

n  ngel  ica 4 IC 

peppermint 410, 417 

com,  maue  (w«,  al»o,  Agriculture) 418 

corn-salad 388 

cresses 388,891,418 

cucumbers 391 

eggplant 391 

endive 388,391 

garlic 416 

gherkins 391 

kohlrabi 418 

leeks 391,416 

lettuce 388,391,394,417,418 

cos 391 

13  varieties  named 388 

mushrooms 369-391 

onions ..391,416,418 

parsley 391 

pease 391 

pepperj 391 

peppermhit 416,417 
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HOBTICULTUaK— 

products — 

vegetables,  kitchen  and  commercial — 

potatoes  («M,  abo,  Agriculture) 388,389,391,3^6,404,416,418 

varieties 388,389,404 

inferior  to  American 388, 404 

pumpkins 391,410.418 

radisbcs 386,391,390,418 

salad  plants 380,394.390,418 

celery 391,410,417,418 

chicory 388,391,417,418 

corn-salad 388 

endive 388, 391 

lettuce 388,391,304,417,418 

Swiss  chards 388,391 

water  cresses 388,391,418 

salsify 410 

spinach 391, 410 

squashes  391,418 

tomatoes 391,395,418 

turnips 418 

water-cressea 388,391,418 

wormwooil  (abstntbo) 416, 417 

Mjlchineuy  (including  tools,  implements,  appliances,  processes) — 
agricultural  and  horticultural — 
exhibits  of— 

chissification 11,25 

plows 10 

different  from  English  and  American 10, 18, 19 

variety  of  styles  and  sizes  18, 19 

single — 

v.-oodeu  mold-board 19, 20*,  27 

chamie  uchuino 20* 

with  avant-train 20*^21,27 

Brabant  airaplo. 21*,  22* 

Duraud's  plow  bodies 22*,  23 

one-wheeled 22*,23 

two-wheeled,  with  jointer  (rosetto) 23*,  24 

movable  point 25*,  26, 27 

monosoc 26*,  27 

turning  muld-board — 

tourno-oreille,  charruo  Wasso 28*,  29*,  30* 

Craban t  doublo 31*,  32, 33 

with  skim  colter 3P,33 

subsoil  talons 32*,  33 

skim  share 32*,  33« 

sabsoil 34*,  35^ 

Brabant  snbsoiler 34*.  3 

scarifier 300 

draining 36, 3? 

mole-plow 36*,  37' 

trenching 37* 

ridging 38*.  3' 

clearing  (d^boisense) 399 

gang-plows 39, 40 

bisocs 41*,  43, 44*.  45* 

bisoc  doublo 46*,  47 

trisoc 47* 

leveling  implement,  5  plows 48*,  49 

root-diggers 49 

potato-diggers 49, 52' 

simple  efTet 49*,  5o 

double  effet 50" 

beet-root  puller 51*,  52* 

digger 52* 
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FRANCE— Continaed. 

llACHiKEaY  (including  took,  implements,  appUancea,  prooesseB)— 
agriuultural  and  hortionltural— 
exhibits  of— 

steam  cultivating  apparatus ^...      58,63 

imported  from  Great  Britain 62 

usc^of 62 

roundabout  tackle 78" 

engine  uud  windlass  for 78,79* 

installation  of 80* 

.  cultivators — 

imitated  from  the  English 90 

horse-shoes 90*,01» 

extirpateura 91* 

scarificateur-extirpateurs 92* 

harrows — 

variety  of 95 

flexible 95*.  96 

chain 97,98 

land-rollers — 

more  used  than  in  United  States 99 

Crosskill  clod-crusher 100»,  101 

clod-crusher  and  compressor 101* 

seeding  and  sowing  machines 102, 103 

grain-drills 103*,  104, 105, 106, 107*,  108 

shiftablo  feed-movement 107' 

telescopic  seed-tubes 108* 

La  Fran9aise 109 

seed-drills 110' 

broadcast  sowers Ill 

broadcasting-plate  for  drills   113* 

broadcast-seeders 1 13*,  114 

fertUizcr-sewers 114, 115*,  116 


plow-drills 11 


• 


rayonnour  (marker) 118* 

harvesting  machines — 

sheaf-bands .^ 138, 139 

binding-stick  138* 

Lapparcnt's  automatic  tie 139* 

reapers 147*,  148,149 

copied  from  American 148 

mowers 150 

LaFran9aiso 155* 

inferior  to  Euglish  and  American ir»5 

lawn-mowers  (see,  aUo,  Ilftrticulture,  above) 150 

hay-rakes 160 

heavier  and  more  expensive  than  American IGO 

horsc-rakcs  160*,  161* 

hay-tedders 165, 160* 

horso-powex-s — 

one-horse,  overhead 167*,  1C9 

vcrti<;al,  overhe4id-TOd 1 68*,  169 

columnar,  overhead,  band-wheel 1(B*,  169, 170 

with  ground-ro<l 109*,  170 

more  generally  used  thnn  in  United  States 107, 169 

thrashing-machines 171 

designed  ti>  pre8or\'e  the  straw 171 

pegdrnm  rooi^hines 171 

hand-power  tlirasher 172*,  173 

one-hr»r8e-pow<*r  thrasher 172*,  173 

portable  thrasher,  mounted  horse-power 173, 174* 

largo  thrashers  driven  by  engines , J7:i 

ubliquo-slotted  beater  for  thrashers 175,176* 

hullers  for  clover,  lucem,  sainfoin,  etc 183*,  184 
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P»ee. 
FBAKCE— Continaed. 

MACHDiEBY  (including  tools,  implements,  appliaacea,  processes)— 
agrictdtural  and  hortioaltaral — 
exhibits  of— 

grain-cl<^aner8 185-199 

great  variety  of 185,186 

necessitated  by  mixtare  of  weeds 185 

crops 185 

slovenly  harresting 185 

blast  and  aspirator  machines 180,187* 

adjustable  cylindrical  sieve 189 

riddle-sorters 191*,  192 

giain-sorter,  trieur 193*,  194, 195 

dented  plates  of 194* 

dented  and  perforated  plates  of 195* 

barley-sorters,  for  breweries 195*,  196 

sifting-sorting-separators 196*,  197 

stone-cleaners 198* 

aspirator 198,199 

with  rolling-screen 199 

straw-cutters — 

all  of  one  pattern 200 

grain-crushers 203 

aplatiseurs  (flatteners) 203*, 204 

oil-cake  breakers 205 

com-shellers  of  A  roor ican  pattern 205 

root  washers,  cutters,  pulpers,  etc 206 

washers 206*, 'i06 

cutters 207, 208*,  2117 

food-cooking  apparatus 212 

portable  apparatus 212* 

agricultural  caldron 212,218 

boUer 1 213*,  214 

vineyard  implements — 

great  variety  of 216 

vineyard-plows 216*,  217*,  218 

d^chausseuses 216*,  217 

rechausseuses 216, 217* 

plow  for  billy  ground 217* 

double  mould-board  plow 218* 

gang-plow 218* 

Burgundy  rouelleuse 219* 

horse-boe 219*,  2£0 

barrow 219*,  220 

scraper  and  rake 220* 

shears,  knives,  etc 220,365,398,399* 

presses,  etc ^...221,225,234 

machines  for  pressing  and  stalking  grapes 221*,  222*.  223 

grape-crushers 223* 

grape-mills 223*,  224 

pumps 224 

must-heaters 224 

cider  or  oil  press 225*,  226 

constant  movement  for  presses 226* 

throe-speed  mechanism  of  apple-presses 227* 

lever  differential  presses 227*,  228 

wine  and  cider  presses 228*,  231* 

hand 232*,  233 

hydraulic  presses .• 228,229* 

oil-presses 229*,  230 

combined  screw  and  hydraulic  presses ^ 230*,  231 

toggle-presses,  oil 282*,  233*,  234 

hay  and  baling  presses 235,2r>6 

general  use  of 236 

truBsing-presset 236*.  237- 
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FRANCE— Contiiiaed. 

Machixekt  (mclading  tools,  implements,  applisiices,  processes)— 
agricnltanU  and  horticultural — 
exhibits  of— 

hay  and  baling  presses — 

foragc-preases 237, 238* 

ration-presses 238* 

electric  light  for  field  work  at  night 241*,  242 

ensilage  of  maize 243-254 

silos 247*,  250- 

maize-cutting  machines 240 

greenhouses,  trellises,  etc.  (fee  Horticulture,  above). 

field  trials  of 12-15 

of  harvesting  machinery,  at  Marmont,  July  22  and  25 13. 14, 120, 141, 143 

competitors 142,150,160 

map  of  field 121M41 

reapers  142 

mowers 150 

hay -rake  s 160 

electric  light  for  night  work  in  field 241.243 

of  plows,  cultivators,  seeders,  etc.,  at  Peiit-Bonrg,  July  20 14, 10, 19, 40, 53, 102 

competitors 17,18,40,42,  r,3, 102 

map  of  field 16' 

deep  plowing 33 

gang-plows 40,41,42 

steam-plowing  apparatus 1 7, 53 

grain-drills,  seeders 102 

general  employment  of— 

rude  plows  largely  in  use 19,267 

hand-impkmcnt s,  in  vineyard  cultivation 210 

improved  machinery  generally  wanting 267,268 

horse-powers,  use  of 167, 267 

labor-saving  expedients — 

gang-plows   88,40,41,48.40 

steam-appai-atuR  {tohieh  tee,  above)    021 

ngricultural  engines 17J,  267 

engines- 
pumping  engines  for  distributing  the  sewage  of  Paris  over  the  plain  of  Grenne  villiers    414, 418 

JlAlLWATB— 

stations  decorated  with  fiower-beds  and  foliage*plants 393 

COLONIES- 
ALGERIA  (»ce,  also,  Algiers,  Bono,  La  Calle,  Philippeville)— 
Ageicultukk— 
live  stock — 

cattle  :  working  oxen 57,58 

dogs:  greyhounds 320 

•  sheep 323,324 

acclimated  and  interbred  in  France 323 

products — 

beet  culture  pn>vented  by  extreme  heat 247 

com  (maize) 247 

FlBHlNO  INDUSTUY— 

list  of  exhibitors 437,438 

injury  ftom  drying  up  of  water-courses 436 

proposed  const  ruction  of  reservoirs 438, 437 

coral  fishery 427 

now  in  the  hands  of  Italians 437 

s])ongo  fishery 437 

exhibits — 

fish,  products 4:57,438 

coral , 438 

anchovies 438 

madrepores 438 

sardines 438 

sponges  438 
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FBANCE— Continued.  Page. 

COLONIES— 
ALGERLA.— 

FIBHI50  ISDUSTBT— 

•    exhibits — 

fish,  tunnies 1 438 

preserved 438 

in  brine 438 

oU 438 

salted 438 

implements,  etc 438 

fishing  boats 438 

MACHIKEBt— 

agricnltnral— 

steam-cnltivating  apparatus 53, 56, 58 

imported  from  England 56 

COCHIN  CHINA  (8ee,  also,  Baria,  Binh  Hoa,  Each  GiA,  Sadec,  Saigon)— 
FisHiNO  Industry— 

list  of  exhibitors..^ 438 

fish 438 

models  of 438 

macropodes,  acclimated  in  France 470,471-473,474,476 

oil ! 438 

shark  fins 438 

tortoises 438 

turtles 438 

fishing  implements 438 

GUADELOUPE  (tee,  alto,    Saint  Martin)— 
FiSRiKo  Industry— 

exhibit 438 

Crustacea 488 

fish 438 

GUIANA  (tee,  al»o,  Cayenne) — 

FIBHIXG  lNT)U8TRY— 

exhibit 438,439 

fishbones 439 

isinglass 438,439 

shells •. 439 

INDIA— 

MOHi:— 

Fishing  Industry- 

fish,  dried 430 

oil 439 

isinglass 430 

PONDICHERRY— 
Fishing  Industry— 

fish,  dried 430 

oil 439 

MARTINIQUE - 

Fishing  Lxdustry— 

exhibit 439 

collection  offish 430 

MAYOTTE— 

Fishing  iNDUbTRY— 

exhibit 439 

tortoise-shell  430 

NEW  CALEDONIA- 
FISHING  Industry— 

exhibit 439 

shells .*..... 439 

implements 439 

nets 430 

OCEANICA— 

Fishing  Industry- 

exhibit 439,440 

coral 439 

mother>of-pearl 439 
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COLONIES-Conlinned. 
OCEANICA— 

FI8HTKO  INDUBTRT— 

exhibits — 

oysters : 439 

oyster-pearls 430 

peatU , 439 

whale  teetU 440 

shells 439,440 

wenpoDsof  defense  against  sea-elephant 440 

RfiUNION  (formerly  Bourbon  Island)— 
FiBRnio  Industry— 

exhibit 440 

fish,  preserved 440 

sardines 440 

turtles 440 

fishing  implements 440 

SAINT-PIERRE  AND  MIQUELON— 

FlflHIXQ  INDUSTBT— 

exhibit 440,441 

capelans 441 

cod 440,441 

dry 440 

heads 441 

oil 440 

liver  oil .* 440 

tongues 440 

implements '. 440 

nets 440 

experiments  by  governmental  commission  with  Norwegian  fishing  implementa 530 

controversy  about  their  adaptability 630 

SENEGAL— 

FiBHixo  Industby— 

exhibit 440 

fish 440 

oil 440 

scales , 440 

Crustacea 440 

mollusks 440 

turtles 440 

isinglass 440 

implements,  harpoons. 440 

reservoirs  for  fish 440 

Frederikshold  (Norway)— 
fisbing  industry — 

anchovies / 447 

exported  to  Sleswick 447 

Friclo,  account  of  fisheries  of  Norway,  referred  to 478 

Friesland  (Netherlands)— 
agriculturo— 
live  stock — 

horses » 334 

Frogs  (see  Fish.) 

Fruits  (M0  Agriculture:  manufactures,  al«o products). 
Fuel- 
coal— 

for  agricultural  steam  machinery «...    M,1S2 

in  Algeria 50^58 

cooked  animal  flesh  from  ' '  grease  factories  "  in  Argentine  Republic 294 

corn-stalks,  seeds,  sugar-cane  refuse,  eto. — 

for  agricultural  steam  machinery 182 

in  India 188 

cotton  refuse — 

for  agricultural  steam  machinery 182 

available  in  parts  of  United  States 182 

Egypt « 183 
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Fuel— 

straw,  grass,  etc.— 

for  agricaltoral  steam  maohinery 182,183 

available  in  parts  of  United  States 182 

Russia 183 

wood — 

for  agricultural  steam  machinery 182 

in  Algeria 58 

Fumay  (Ardennes,  France) — 

agricultural  machinery  manufactured — 

mowers 150 

Fnndulus  (tee  Fish). 

Fnschia  (tee  Horticulture:  products:  flowers). 

Gainsborough  (England)— 

agricultural  machinery  manufactured — 

straw-stackers 178-182, 179* 

thrashers 176*,  177 

Gala  Manufacturing  Company  (Albion,  Mich.) — 
plows — 

gold  medal  awarded 8 

plows  tested 18, 28 

Michigan  rod-beam  plow,  with  skim-colter,  illustration 25*,26 

Galicia  (#m  Austria-Hungary :  provinces). 

Gallion  ( Avigny,  Franco),  nears  exhibited 378 

Galloway  (Scotland)— 
agriculture — 

cattle 309 

Gambier  Islands  (French  possessions,  Oceanica) — 
fishing  industry — 

pearls 459 

Ganges  River  (India) — 
fish- 

anabas  scandens  (climbing  fish) 470, 476. 477 

acclimated  in  aquaria,  Paris,  France 470, 476, 477 

Gardon  (see  Fish). 

Garlic  («M  Horticulture:  products:  vegetables^. 

Gamier,  J.  M.  (Redon,  France) — 

plows  tested 18 

sub«oil  plow,  Ulustration 34* 

Garonne  River  (Fnmce),  cattle  of  the  valley  of 318 

Gascony  (France) — 
agriculture- 
implements  and  methods 19 

Gauckler,  Cbief  Engineer  of  Roads  and  Bridges,  France- 
designed  plan  of  the  Aquarium  of  the  Trocad6ro 451 

invented  apparatus  for  aerating  water 451*,  452* 

collected  fish  for  aquarium 460 

GAUL  (Ancient)— 

AOBICULTURE— 

ancient  reaping  machines 120, 121 

live  stock — 

horses,  used  by  the  Romans   121,334 

Gautreau,  T.  (Dourdan,  France) — 

seedertested 102 

grain-drill,  caoutchouc  tabular  seed-conductor 103 

illustration 103*,  104, 105, 1C6, 107, 108 

ahiftable  feed-movement,  illustration 107* 

horse-powers 167-170 

one-horse,  overhead,  illustration 167*,  169 

vertical,  overhead  rod,  illustration 168*,  169 

overhead  columnar,  with  band- wheel,  illustration 168*,  169, 170 

ground-rod,  illustration 160*.  170 

thrashing-machines 172,173 

one-horsepower,  illustration. 172* 

large  portable,  with  mounted  horse^power,  illaatrfttion 174* 

39  P  R— VOL  6 
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Geeso  (8ee  Agriculturo:  live  stock) — 

destmctiye  of  flsh  eggs  and  yoang  fish 518, 526 

Gehin  (l^ance),  student  of  pisciculture 421 

Oenova  (Switzerland) — 
horticultaro— > 

grapes 412,418 

Gennevilliers  (Seine,  France) — 

utilization  of  the  sewage  of  Paris  in  horticultural  operations  at 414-418 

metlicd  of  irrigation 414, 417, 418 

increased  production 414-^17 

model  garden 414, 417 

fruits,  vegetables,  etc.,  produced 416, 417, 418 

first  prize  awnrdinl,  by  the  Central  Society  of  Horticulture  of  France  (1877) 410 

G«noa  (Italy)— 

fishing  industry — 

tunny  oil 44J 

coral 437 

Geranium  (wc  Horticulture :  products:  flowers). 
Gerard  &  Fils  (Vierzon,  Franco)— 

beater  for  thrashers 175, 176 

illustration 17C* 

G6rardin,  Professor  (Paris,  France)— 

investigations  of  proportions  of  oxygen  in  different  waters 4€3 

GERMANY  {8ee,  aUo,  IJlack  Forest,  Hiiningen)— 

AORICULTUUE— 

no  exhibit 287 

condition  of 287-289 

land  cultivated 288 

exce.8sively  subdivided 288, 289 

rotation  of  crops 288, 289 

prescribed  by  government  in  some  states 288 

products — 

cereals 288 

production 288, 296. 297 

barley 288 

production 288, 296, 297. 298 

buckwheat 288 

prod  uc t ion  288, 296, 297 

com  (maize) 288 

production  288,296.297 

millet 288 

production  ^ 288,296.297 

oats 288 

production 288, 296, 297. 298 

rye 288 

production 238,296,297,298 

wheat 288 

prod  u  c  tlon 288, 296. 297 

chicory 288 

flux 288 

grapes 288 

.hops 288 

roots — 

beeU 50,63,61.288 

potatoes    288 

production 288 

vegetables 288 

.live  stock — 
number — 

asAcs  and  mules 288, 304 

cattle 288,304 

goats 288,304 

horses 288,304 

«heep 288,304 

Bwine 288,804 
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6ERMAXY— Continued. 
Fish  and  Fibh-Culture— 

more  attention  paid  to,  than  in  tony  other  country  421 

no  exhibit  made 421 

governmental  fish-hatching  eatablishment  at  HUningen  (acquired  from  France  by  ces- 
sion of  Alsace-Lorraine) 423 

flsh-hatching  apparatus 509 

copied  from  American  devices 509, 510 

imports — 

anchovies — 

from  Norway 446,447,44« 

herring— 

from  Norway 446,447 

HOBTICULTURE— 

cherries — 

sold  in  the  markets  of  Paris 374 

grapes — 

attacked  by  the  phylloxera  vostatrix 413 

Machikbrt— 
agricultural— 

beet-cultivating  implements 50, 61. 53, 61 

steam-cultivating  apparatus 53, 6 1 

imported  from  Great  Britain 6 J 

STATES  AND  PROVINCES- 
ALSACE— 

Agriculture— 

implements  and  methods  10 

Fish-Culture— 

flsh-hatcblng  establishment  at  Hilningen 422, 423 

apparatus  for  retarding  hatching 509 

BADEN— 

Agriculturr— 

condition  of ^ 288 

rotation  of  crops 288 

use  of  fertilizers 288 

BAVARIA— 

Agiuculturk— 
products — 

cereals 296, 29"' 

barley 296,297 

buckwheat  296,297 

com 296,297 

millet 296, 297 

oats 296,297 

rye 296,297 

wheat 296,297 

HESSE-DARMSTADT— 
Agriculture— 

condition  of 288 

rotation  of  crops 288 

use  of  fertilizers 288 

PRUSSIA— 

AORICULTURK— 

products- 
cereals 296,297 

barley .' 29C 

oats 296 

rye 296 

wheat 296 

SAXE- WEIMAR,  GRAND  DUCHY  OF— 

AOBICULTUBR— 

backward  condition  of 289 

inefficient  cultivation 289 

manure  wanting 289 

domestic  animals  wanting 28t 
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G  EKMANY— ConUnucd. 

STATES  AND  PROVINCES— 

SAXE-WEIMER,  GRAND  DUCHY  OF— 

ACRICULTUBE— 

backward  conditon  of— 

agricultaral  implementa  wantiDg 280 

cattle  neglected 289 

governmental  inspect  ion 388 

rotation  of  crops 289 

excessive  parcelling  of  land 289 

saxony- 
Agriculture— 
prodacta — 

cereals 296,297 

barley 296,297 

buckwheat 296,297 

oats 296.297 

i7e 296,297 

wheat 296,297 

SCHLESWIG-H0L8TE1N— 

AORICULTUBR— 

live  stock — 

cattle 284.311,312 

''Holsteins"  said  to  have  originated  in 311 

bred  in  England 311 

Holland 311 

Sweden 284 

United  States 312 

horses — 

draft-horses 331 

FiBH  AND  Fishing— 

anchovies,  imported  from  Norway 447 

WURTEMBERG— 
Agriculture— 
products- 
cereals  296,297 

barley 296,297 

com 296,297 

oatJ4 296,297 

rye 296.297 

wheat 296,287 

Gorvais,  Professor  Paul  ( Paris,  France),  devised  methods  of  feeding  young  fish 474 

Gherkins  («e0  Horticulture :  products:  vegetables). 

Gill.  Theodore  (Washington,  D.  C),  writings  on  the  gourami  (tish  introduced  fh>m  India)  in  the 

Reports  of  tho  United  States  Commissioner  of  Fisheries 471 

Gillyflower  (*c«  Horticulture:  products:  flowers). 

Gilpin  sulky  plow,  exhibited  by  Dcero  &  Co.,  Moline,  111.,  illustration 39. 40* 

Girard,  Aime  (France),  Professor  at  the  Conservatoire  and  at  the  Insiitut  Agronomique,  Mem- 

l)cr  of  the  Jury,  Class  76 7 

Girardin,  A.  (fitampes,  France),  grain- winnowing  machine  (tarare-aspirateur),  illustration 186, 187* 

Gladiolus  (M6  Horticulture:  products:  flowers). 
Glasgow  (Scotland) — 
tishing  industry — 

implements,  flsh-hooks 441 

GLASS— 

curved  plates  for  saahes  of  hot-bedt» • 383* 

floaty  instead  of  wood,  used  on  gill-neta,  in  Norway 480 

jars  for  preserving  flsh,  oysters,  meat 425, 435, 441 

plates  in  tho  Aquarium  of  the  Trocad6ro,  Paris 450 

Glo))e  Horseshoe  Nail  Company  (Boston,  Mass.),  horseshoe  nails — 

gold  medal  awarded  8 

Gloxinia  (»M  Horticulture :  products:  flowers). 
Gu:iphalium(fe0  Horticulture:  products:  flowers). 
Goats  (see  Agriculture :  live  stock), 
(rodetia  (eee  Horticulture :  products:  flowers). 
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Goffart,  Anjpiste  (Burtin,  France) — 

inventor  of  system  of  ensilage  of  maize 243-'Jf>4 

book,  on  the  sal^ject,  translAted  by  J.  B.  Brown,  New  York '244 

book  and  letters  quoted 243-247, 2:»J,  263 

plan  of  twin  silo.  Illustration 247*,  2 48 

vortical  section  of  silo,  method  of  emptying,  illustration 2.')U 

Goldfish  {see  Fish). 

Gomphrenos  («ee  Uorticnltaro :  products:  dowers). 

Gonesse  (Seine-ot-Oise,  France) — 

field  truds  of  steam  agricidtural  machinery  shown  at  Exposition  held  at,  Au;;ust  12, 1678  ..      14, 53 

plows 17,5b 

cultivators 53 

Goor  (Netherlands) — 
fishing  industry — 

herring  nets  of  cotton 443 

Goununi  {eee  Fish). 
Gradisca  (Ilungary)— 
Agriculture — 

rice 2?:^ 

Graham,  Emlen,  ds  Passmore  (Philadelphia,  Pa.),  lawn-mower 150 

bronze  medal  awarded 8 

Grantham  (England) — 

agricultural  machinery  monufactoi'ed — 

grain-drills 108 

hedge-catting  machine 239*,  240 

mowers 3  50, 154*,  155 

plows 24*,4« 

reapers 141,144-147,149 

self-roking -  - .        145* 

steam-plowing  company 62 

GranvUle  (Mtincho,  France)— 
fishing  industry — 
fish- 
dried — 

cod 432 

salted — 

cod 432 

Grapes  (setf  Agriculture :  products;  also  Uorticnlturt; :  prmlucts:  fruits,  and  treen,  etc.) 
Grasses  (sec  Agriculture:  products). 

"Grease  factories"  in  the  Argentine  Hcpublic 294 

GKEAT  BRITAIN— 
Agbicultukb— 

[Note. — Machinery,  implements,  efc,  used  i.i  'ayrieulture  are  indexed  under  Machin- 
ery: agricultural,  btfioto.] 

condition  of 271-274 

land,  tenure  of 274 

proportion  occupied  by  different  cultures 274 

systeniK  of  cultivation— 

rotation  of  crops 274 

by  steimi  (tee,  also,  Machinery,  below)  » 89 

plowing,  methods  of— 

done  for  hire  by  companies  owning  steam  tackle Ul,  G2, 81 

plowman  walks  at  work , 27 

done  in* 'lands" 31,105 

deep 54,59,89 

inridges 90 

cultivating,  method  of 59.  CO,  89, 90 

use  of  fertilizers 274 

labor-saving  expedients — 

use  of  gang-plows 39. 40 

horses  replaced  by  steam  (see,  cUso,  Machinery:  agricultural:  steam-cultivating 

apparatus,  6eto«) 64,55,59,60,89,173 

products 290-299 

cereals : 271 

produotionof 274,290 
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AOBICULTUBS— 

products — 
cereals — 

production  of— 

barley 188,274 

in  rotation  of  crops 274 

for  malt 188 

production 274, 29S,  297, 290 

oats 274 

in  rotation  of  crops 274 

production 274,296,297,299 

rye • 274 

in  rotation  of  crops 274 

production 274,296,297 

wheat *J71,272,274 

Mold's 271,272 

in  rotation  of  crops 274 

production .* 274, 190, 297, 299 

esculent  vegetables — 

cabbage 273 

cauliflower , 273 

kale 273 

grasses 271 

clover 80, 274 

in  rotation  of  crops 274 

hops 273 

leguminous  plants 271 

beans 273 

in  rotation  of  crops 274 

pease 273 

varieties — 

"bestofall" 273 

"emeruld  gem" 273 

"jewel" 273 

for  tbe  table 273 

fed  to  sbeep  and  swine 273 

roots — 

production  *. 271, 272, 273 

fed  to  live  stock 272 

in  rotation  of  crops 274 

carrots — 

fed  to  horses *. 272 

mangold- wurzel 272, 273 

varieties — 

golden  tnnkard 272,273 

improved  mammoth  long  red 272 

yellow  globe '. 272 

yellow  intermediate 273 

fed  to  cattle 272,273 

onions 273 

varieties — 

improved  Reifying 273 

James's  long-keeping 273 

Queen 273 

red  early  Italian 278 

potatoes — 

production 299 

exhibited 388, 404 

inferior  to  American 404 

turnips 272 

French  Swede 272 

fed  to  sheep  272 

imports — 

bone-dust — 

from  Argentine  Republic 1 294 
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AOBICULTUUK— 

imports — 
batter — 

from  Denmark 285 

cereals 297 

barli'i" — 

from  Denmark 285 

outs — 

fi-om  Sweden  283 

rye— 

from  Sweden  283 

wheat 1:74 

meat — 

from  United  States 2ft8 

live  stock — 

great  attention  paid  to  breeding 310 

cattle —  , 

number 274,304 

exhibits 306,307,310,811 

varieties — 

A  Idemoy  (Channel  Island) 311, 813, 815 

dt^Hconded  from  Breton  or  Xorman  stock 311, 315 

Guernsey 811 

Jersey 311 

An;;as,  or  Aberdeen 300,310 

descended  from  "Angus  Doddies. "  or  *  'Aberdeen  Haramltcs  " 300 

prizes  awarded  309, 310 

Ayrshire 310 

ftcclimn  ted  and  bred  in  Sweden    284 

United  States 310 

Devon • 308,318 

Durham  (shorthorns) 305, 307 

said  to  be  descended  from  Hollandaise 311 

acclimated  nnd  bred  in  France 306, 307, 315, 310 

Sweden 284 

United  States 300 

GuUoway 300,310 

Guernsey  {see  Aldemcy,  above). 

Ilerefonl 307,308 

bred  in  United  States 308 

Jersey  (see  Aldemoy,  abone). 

Kerry 311 

Kyloe,  or  West  Highland 808 

long-horn 308 

short-horn  (tev  Durham,  above). 

Suftblk 309 

Sussex    308 

Welsh 308 

West  Highland  (Me  Kyloe,  above). 

dairy  products 272,273 

meat  proilucts 298 

competition  from  imported  American  meat 298 

dogs — 

exhibits 328, 329 

varieties — 

collio  (Scotch  shepherd-dog) 329 

deerhound,  Scotch 329 

mastiff 328 

Saint  Bernard 328 

terrier 328,329 

English  (black  and  tan) 329 

Skye 329 

horses — 

number 274,304 

cxhibiU 835,336,337 
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AOMCULTURK— 

live  stock — 
horses — 

varieUes 831,334-336 

Cleveland  bay 33G 

used  as  cavalry  horses 330 

throaghout  Europe 330 

Clydesdale  (drafthorse) 335, 336;  337 

said  to  be  descended  from  Flemish  stock 338 

prize  awarded ^ 337 

prices 337 

English  raco-horso 331 

introduced  throughout  Europe 331 

in  France 337.838,339 

Hungary 277,333.334 

Russia 832,333 

trotting  hojse  of  United  States  descended  from 331 

Lincolnshire  (cart-horse) 334, 335, 336, 337 

bred  from  Dutch  stock 334.335 

"Suflfolk  Punch,"  or  "agricultural  horse  " 335.330,337 

sheep- 
number 274,304 

exhibits 310,321-324 

varieties 221-324 

black-faoed 321,324 

Cheviot 324 

Cotswold. 322,323,324 

bred  in  Europe 324 

Dartmoor 321 

Dishley  (Leicester) 322,323,324 

acclimated  and  bred  in  France 319,320,322,323 

UnitedStates 323 

Exmoor 324 

Hampshire 321,322 

Leicester  {see  Dishley,  above). 

Lincoln 3:>3,324 

bred  in  Europe •. 324 

mountain 324 

Now  Kent 323 

acclimated  and  bred  in  Franco 320,824 

Oxfordshire 321,322 

Roscommon 824 

Shropshire 321,322,323 

Southdown 321,822 

acclimated  and  bred  in  France 319, 321 ,  322|  823 

prizes  awarded 821 

Welsh 821 

Wiltshire 322 

swine— 

number 274,304 

varieties 325,826 

Berkshire 325 

Lincolnshiro 325 

Middlesex 325, 326 

Suffolk 325»326 

Sussex 325 

bredfirom  stock  firom  China 325 

Naples 825 

acclimated  and  bred  in  France 326 

UnitedStates 325 

feed  of— 

cooked  food 212-215 

ootton-seed  272 
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AORICULTURB— 

live  stock — 
feed  of— 
grain — 

crushed  and  groand ~ 203-205,214 

varieties — 

barley 204 

beans 204,205 

flaxseed 204 

moizo 204,205 

malt 204,205 

oats 204,205 

pease 204,273 

kale 273 

oil-cake 203,205,272 

roots 207-211,214,272,273 

carrots 272 

potatoes    207 

sliced 207-211 

turnips 207,272 

FsH  AND  FidH  Culture— 

exhibit ^ 441,442 

monnfacturcs — 

fishing  implements 441, 481 

UTtificial  flies,  bait,  etc 441 

lines,  Rut 441 

nets 441 

reels,  winches 441 

rmls,  landing  polos 441 

wodinjj  boots,  8ti/ckiugs,  etc 441 

food  preparations 434,441,447,472 

fish 434,441 

cooked,  in  tins '. 441 

dried 441 

preserved 441 

smoked 441 

marinated 442 

isinglass 442 

refrigerating  apparatus  for  preserving 442 

fish-cnltnre — 

attention  paid  to 514 

legal  protection  of  fish 514 

larval  food  for  young  fish 475 

fisheries — 
for  cod — 

in  the  Gulf  of  Labrador ^ 529,530 

for  herring — 

on  the  coasts  of  Newfoundland 529 

fish  and  fish  products — 

anchovies 446,447,448 

cod 441,520,530 

hajdock 441 

herring 441,447,529 

isinglass 442 

ling 441 

mackerel  441 

pilchard 442 

salmon 434, 441 

sponges 431 

trout 441 

imports — 

anchovies,  from  Norway 446, 447, 448 

herring,  irom  Norway 447 
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Agbiculturb— 
imports — 

klipfLsk  (dried  cod),  fh>m  Norway 445 

sponges 431 

Machixery  (including  tools,  implements,  appliances,  processes)— 
agricultural— 

exhibitsof 120 

classification 11,25 

plows — 

different  from  French  and  American 10,19 

imitated  in  Denmark  and  Sweden 1(S 

generally  made  with  2  gage  wheels 19, 27 

two-wheeled 23*,24 

"bridle"  pattern  wjieel 24* 

revolving  mold-board 24*  25 

turn-wrest 29*,31 

double  mold-board 38 

gang-plows 39.40,45 

early  use  of 40 

double-furrow 45*,  4«* 

furrow  wheel  in  rear 46,47 

three-furrow 47*,  48* 

multifurrow 48 

potato-diggers 49, 50*^ 

steam-cultivating  apparatus 53-89 

general  employment  of .53, 54, 61 

use  of  in  Algeria : 56-58 

Ausfralia 6*2 

Austria 53, 61 

Demerara 61 

Denmark 62 

Egypt 53,61,62,64 

England 53,61,62,81 

France 62 

Germany  53, 61, 62 

Greece 62 

Hungary 53,61,62 

India 62 

Italy 62 

New  Zealand 62 

Peru :.   .  61 

Portugal 62 

Russia 62 

Scotland .53,54,55,61 

Spain 62 

Sweden    62 

Switzerland 62 

Turkey 62 

United  States 62 

Westlndies  61 

traveling-engine  system  unsuccessful 63- 

direct  (double-engine)  system 62, 63-60 

cost  of  equipment 63, 64 

installation  of '. 65* 

plowingengines 66* 

rope-porters 67* 

locomotives  (used  in  pairs) 67*,  68, 69 

farmers'  engines,  for  nil  purposes 68*,  69 

single-ongino  and  opposite-headland  anchor  system 62, 63, 69-71 

insfcilhition  of 70* 

equipment,  cost 70, 71 

engine;  with  two  winding  drams 70*,  71 

headland  anchor 71  * 
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Machinery  (including  toola,  iniplemonto.  appliances,  processes) — 
agricultural — 
exhibits  of— 

steam  apparatus — 

roundabout  system 62, 63, 71-^ 

cost  of  equipment 76, 77 

installation  of 72, 73*.  74, 76 

agricultural  locomotive  engine 71, 72*,  74, 76 

windlass 74*,  76 

anchor 74*,  75, 76 

portable  engine  and  rear  windlass 75*,  76 

portable  engine  with  detached  windlass 76* 

combined  engine  and  windlass 76, 77* 

self-acting  Imd  self-moving  anchor 77* 

implements 81 

six-furrow  balance-plow 81*,  83 

three-furrow  balance-plow 82* 

plow  and anbsoiler    82,83' 

grubber  (••knifer") 60,83* 

double-action  steam-cultivator 83, 84" 

turning  cultivator 84*,  86 

turning  harrow 85, 86* 

steam-harrow 86* 

harrow  and  seeder  combined 85, 87* 

steam-roller 87* 

disking  machine 88* 

draining  plow , 88* 

reclamation  plow 88,89* 

cultivators — 

similar  to  French 90, 91 

unlike  American 90, 92 

lever  cultivator 91,92* 

flve-tine  horse  hoe  and  grubber 03*.  94 

harrows — 

variety  of 95 

harrows  with  handles 96' 

chain-harrows 97* 

flexible 98* 

Ian  tl -rollers — 

more  used  than  in  Unitcil  States 99 

clod-ci-usher 99* 

' '  Excehiior  " t 100* 

seeding  and  sowing  machines — 

diflfertut  from  American   102,104,106,108 

similai-  to  French 102, 103, 107 

grain-driU 104*,  108, 109 

telescopic  seed-tube ' 108* 

turnip  and  beet  seed  drill 109*,  110 

broadcast  seeders Ill* 

broadcast-seeding  baiTow 112*,  118 

fertilizer-sowers 114 

beet-seed  and  fertilizer  drill  combined 115*,  116* 

harvesting  machines 120-166 

reapers : 141,144-147 

string-binding 123,137 

wire-binding 138 

"Progress"  self-raker 145* 

sweep-rake,  single  wheel , 140'' 

heavy  and  ungraceful 147 

made  on  American  models 148 

single  horse 149 

mowers 160 

"Paragon" 164*.  155 

lawn-mowers 156 
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MACHncEiir  (includiog  tools,  implements,  appliances,  prooesaes) — 
agricultural — 
exhibits  of— 

harvesting  machines — 

steam-reapers 157, 168*.  159 

horse-rakes IGO 

heavier  and  more  cxpeusivo  than  Amorican 160 

*'  Amorican  *'  flop-<ivor 100 

self-tlnmping,  ridiug 161*,  162*,  163 

walking 163*.  164 

turning 163*.  164 

hay-teilders 166* 

thrashing-machines 171 

dificrent  from  American 171, 173 

designed  to  preserve  the  straw 171 

I)Cgdi'um  machines 171 

used  in  Egypt 171,172 

Italy 172 

Mexico 171,172 

Spain 172 

imitated  in  France 173 

]ari;o,  driven  by  engines 173 

first-class  thrasher 173, 175* 

band-cutting,  self-feeding  a))paratua 176*.  177 

automatic  feeder 177* 

safety  feeder 177,178* 

straw-stackers 178. 179*,  180, 181 

complete  thrashing  apparatus 160* 

straw-burning  engines 181*,  182*,  183 

nsttd  in  Egypt,  with  cotton-stalks 183 

India,  with  indigo  refuse 183 

Russia 183 

grain-cleaners — 

cleaner  and  separator 187,188^.189 

ac^ustahlo  rotary  si'reen,  with  stouc-scparntor 189*,  1 90*,  191 

straw-cutters 200*,  201 

all  of  one  pattern 200 

great  variety  of  sizes 200 

safety-lover 200, 201 

adapted  to  com  fodder 201 

grain -crushers 203, 205 

variety  of 203 

for  beans,  pease,  barley,  malt,  etc 204' 

oats  and  beans  kibbler 204*.  205 

oil-cako  brisker 205* 

comshellcrs 205 

potato-assorters  207* 

root-cutters 208, 209* 

double-acting .209^210* 

root-shrcdders 210, 211* 

food-cooking  apparatus 212-915 

steam-cooking 214* 

cider-presses 225 

hedge-cutters 239*,  240 

field  trials  of 12-15 

opposed  by  British  Commission  11,12,13 

British  exhibitors  withdrew  tnmi 13, 17, 25, 40, 45, 141, 144, 150 

of  harvesting  machines,  at  Maimont,  July  22  and  25 13, 14, 121* 

reapers  entered  but  withdrawn 141, 144 

Htcam-reaper  tested 167-159 

mowers  entered  but  withdrawn 150 

tested 160 

hay-tedder  tested 160 

horse  hay-rake  tested 160 
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MACiuinEBT  (iooluding  tools,  implemento,  appliances,  processes)— 
agricnltnral— 
field  trials  of— 

plows,  cultivators,  seeders,  etc.,  at  Petit-Bonrg,  July  29 14 

horse- plows  withheld  from  test 17, 25, 40, 45 

steam-plows  tested    17, 53 

seeders  tested 102 

steam-cultivatins;  apparatus,  at  Cronesse,  August  12 14, 53 

plowing  and  cultivating  machines 17, 53 

CHANNEL  ISLANDS— 

AOBICULTURK— 

live  stock— 

Aldemey  cattle  ..: 311,313,315 

descended  from  Breton  or  Norman  stock 311, 315 

Guernsey 311 

hred  in  Ireland 311 

Jersey 311 

ENGLAND  {»ee,  dlso^  Bonhnry,  Kent,  Huchester, 

Bedford,  Leeds,  Bomney  Marsh, 

Berkshire,  I^icestershire,  Salford, 

Birmingham,  Leigh,  Sheffield, 

Bury  Saint  Edmunds,       Lincoln,  Shrewshnry, 

Cleveland,  London,  Shropshire, 

Devonshire,  Maldon,  Stamford, 

Dishloy,  Manchester,  Stonehaven, 

Durham,  Middlesex,  Suffolk, 

Gainsborough,  Norwich,  Sussex, 

Grantham,  Oxfordshire,  Thames  Biver, 

Halstead,  Peasenhall,  Thirsk, 

Hampshire,  Penzance,  Wiltshire, 

Herefordshire,  Peterborough,  Yorkshire)— 

Ipswich,  Bcdditch, 

AOBICULTL  UK- 
live  stock- 
cattle— 

varieties 305-311 

Durham  (short-horns) 305-307 

acclimated  and  interbred  in  United  States 806 

Sweden 284 

France 306, 307, 315, 316 

said  to  be  descended  from  Hollandaise 311 

Hereford 307,308 

bred  in  United  States 308 

Devon 308, 818 

long-horns 308 

Sussex 808 

Suffolk 300 

competition  Arom  imported  American  beef 298 

dogs — 

varieties 328,320 

bulldog - 328 

mastiff 328 

Saint  Bernard 328 

terrier  329 

horses —  ■ 

varieties  331,334-336 

.  Cleveland  bay 336 

use<l  as  cavalry  horses 330 

in  Europe 336 

Lincolnshire  cart-horse 331,335,336,337 

bred  from  Dutch  stock 334,335 

great  size  and  strength 335 

"Suffolk  punch'*   « 335,336,337 
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ENGLAND- 
AGRICULTURE— 
live  stock — 
bones — 

varieties — 

t  horongh bred  race-horse 331 

introdaced  tbroughoat  Europe 331 

in  Russia 332,333 

Hungary 277,333,334 

France 337,338.339 

trotting  horse  of  United  States  descended  from 331 

sheep- 
varieties 321-324 

of  the  Downs 321,322 

Hampshire 321,322 

Oxfordshire 321,322 

Shropshire 321,322,323 

Southdown 321,322 

acclimated  and  interbred  in  France 319. 321, 322, 323 

prises  awarded 321 

long-Wool  and  mutton  breeds 322-324 

Cotawold 322,323,324 

bred  in  Europe 324 

Dartmoor 321 

Dishlej- (Lcicostor) 322.323,324 

ncclimated  and  bred  in  Franco  319,320.322,323 

United  States 323 

Lincoln 323.324 

bredinEurope 324 

New  Kent 323 

acclimated  and  bred  in  Franco 320, 324 

Wiltshire 322 

swine — 

varieties 325,326 

Berkshire  325 

Lincolnshire —  325 

Middlesex 325 

bred  in  France 326 

grand  prize  awarded 328 

Suffolk 325 

prize  awarded  326 

S«ssex 325 

bred  from  swine  from  China 325 

Naples 325 

acclimated  and  bred  in  France 326 

United  States 325 

groat  attention  paid  to  stock  breeding 340 

Fish  axd  Fish-Culture— 
manufactures- 
fishing  implements,  tackle,  etc 441, 481 

flsh-food  preparations .• 434, 44 1 ,  442 

imporis — 

anchovies,  from  Norway 446, 447, 448 

herring,  from  Norway 447 

sponges : 431 

fish  culture- 
larval  food  for  young  fish , 475 

legal  protection  of  fish 514 

Horticulture— 

flowers  and  hot-house  plants  exhibited 402-404 

IRELAND  {see,  also,  Cork,  Kerry)— 
Agriculture- 
products- 
cereals 296,297 

barley 296,297 


INDEX.  623 

Page. 
OBEAT  BBITAIN— Continaed. 
lELELAND^ 

AGRICULTURE— 

prodncts — 
cereals- 
oats 298, 297,298 

rye 29e,297 

wheat 296,297 

live  stock — 
cattle- 
exhibits  306,311 

Kerry 311 

Guernsey,  acclimated  and  bred 'HI 

competition  from  imported  American  meat 298 

poultry — 

turkeys,  imported  from  United  States,  and  bred  327 

sheep— 

black-faced 324 

Roscommon •. 324 

•  Fish  and  Fish-Culturb— 
manufactures — 

preserved  fish 441 

imports— 

klipflsk  (dried  cod),  from  Norway 445 

SCOTLAND— 

AORICULTUUE— 

methods  of  cultivation — 

plowing  done  for  hire  by  companies  owning  steam-tackle 53, 54, 55, 61 

reclamation  of  stony  land  by  steam^apparatus 88 

live  stock —  • 

cattle — 

varieties — 

Angus,  or  Aberdeen 309, 310 

descended  from  "Angus  Doddies,"  or  "Aberdeen  Hummlies  " 309 

prizes  awarded 309,310 

Ayrshire 310 

acclimated  and  bred  in  Sweden 284 

United  States 310 

Galloways 309,310 

Kyloes,  or  West  Highland 308 

dog»— 

varieties — 

collie  (shepherd  dog) 329 

deerhonnd 320 

Skye  terrier 329 

horses — 

varieties— 

Clydesdale  (draft-horse) .• 335,336,337 

said  to  be  descended  from  Flemish  stock   330 

prize  awarded 337 

prices 337 

sheep- 
varieties — 

black-faced  mountain dZl,  324 

Cheviot 324 

Fbh  and  FishCultuuk— 
manufactures — 

fishing  implements,  tackle,  etc ^ 441 

imports — 

klipiisk  (dried  cod),  from  Norway 445 

Machdcery— 
agricultural — 

form  of  plows 24, 29 

steam-cultivating  apparatus 53, 54, 55, 61, 157 

textile— 

manu&ctnring  fishing-nets ». ^«..^ 441 
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WALES— 

AOKICULTUEE— 

llvo  8tock— 

cattle 308 

sheep 321 

COLONIES- 
AUSTRALIA— 

AOBicuLTUiiB  (tee,  further,  individual  eoUmiet,  heiow)^ 

condition  of 290-:!lKt 

exhibits 291 

landnndcr  cultivation 291 

improved  husbandry  appliances '. 291 

products — 

cereals  291 

production 2S3 

barley 201,292 

production 291,292 

Corp. 1*91,292 

production 291 

millet 291 

oats 291,282 

production 291, 292 

ry© 291 

production 291 

\^hcat 291,292 

production 291,292 

coffee 291 

fibrous  plants 291 

flax - 293 

grasses 291,292 

potatoes 291,292 

sugar-cane 292 

tea 291 

tobacco 291,292 

manufactures- 
farinaceous  products 291 

bread  and  pastry 291 

dried  fruits  and  vegetables 291 

preserved  fish  and  meats 291 

sugar 291.292 

live  stock —  . 

number 291 

cattle 291,  292 

horses 291,292 

sheep 201,292 

exports— 

wol 291,202,293 

wheat  and  flour 292 

imports — 

agricultural  machinery 291 

ftom  United  States 291 

breadstufl^    292,293 

Machikbrt: 

agricultural — 

steam-cultivating  apparatus 53 

imported  from  England 62 

NEW  SOUTH  WALES- 

AORICULTITRE— 

condition  of 291 

products — 

cereals 291 

prodaction  298 

barley 291 

production 291 


INDEX.  625 

Pactb 

GREAT  BRITAIK— Contioaed. 
COLOKIES— 

AUSTKALIA— 

NEW  SOUTH  WALES— 

AOBICULTUBB— 

prodactfl — 
cereals — 

com • « 291 

prodaction 291 

oats 291 

prodaction 291 

lye 291 

prodnot  ion v 291 

wheat 291 

production 291 

grasses 291 

potatoes 881 

liTe  stock 291 

cattle 291 

horses 291 

sheep 291 

exports^— 

wool 291 

com,  to  Victoria 292 

QUEENSLAND  (tee,  aUo,  Darling  Downs)— 

AOBICULTUBE— 

condition  of 292 

products — 

cereals 292,293 

com 292 

wh'dat 292 

manufhctorea — 

sugar 292 

live  stock — 

cattle 292 

horses 292 

sheep 292 

exports — 

wool 292 

SOUTH  AUSTRALLA— 
AOBICULTURE— 

condition  of 291,292 

products — 

wheat 291,292 

prodnction 291,293 

exports — 

wheatandflour     292 

VICTORIA  {see,  aUo,  Melbonme)— 

AOEICULTUBE— 

condition  of 292 

products —  » 

cereals 292 

prodnction 292, 293 

barley •. 282 

com  (maize) 292 

oats \. 292 

wheat 292 

flax 292 

hay   292 

potatoes 292 

sugar-cane 292 

tobacco 299 

exports- 
wool   ..  292 

imports — 

breadstnllli 298 

•40  PF  -VOLS 
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GREAT  BBITAIN— Gontiniied. 
rOLOITIES— 

AUSTRALIA- 
VICTORIA— 

HOBTICULTUBB— 

fruit  exhibited 385 

apples 385 

pears 3^ 

FlRHUfO  IlfDUSTBT— 

collection  of  Australian  fish  exhibited 442,443 

barracuta 442 

bastard  dorey 442 

bastard  trumpeter t.      442 

boar-flsh 442 

bream 442 

butter-flsh 442 

callionymus  calaneopomns 44^ 

carp 443 

catfish,  Murray 442 

cod,  Murray 442 

dorey,  bastard 442 

eel,  land 443 

silver 443 

elegant  stranger — 442 

flathead t 442 

common 442 

flounder 442 

gurnet,  flying 442 

red     442 

small 442 

kelp-fish 442 

ling 442 

mullet 442 

Murray  catfish 442 

black  perch 442 

golden  perch 442 

silver  perch 442 

parrot-fish 442 

perch 442 

Murray  black 442 

golden 442 

sUvor t 442 

rock 442 

sea 442 

pike 442 

skipjack 442 

rock 442 

ling 442 

perch 442 

roughey 442 

salmon  trout 442 

silver  bream 142 

eel 443 

skipjack 442 

pike 442 

snapper 442 

stranger 442 

elegant 442 

travale 442 

trumpeter 442 

bastard 442 

whiting 442 

vellow-tnil    442 

.zebra-fish 442 


INDEX.  627 

Page. 
GREAT  BBITAIK— Continaed. 
COLONIES- 
BAHAMAS— 

FlSHUfG  INDUSTRY— 

sponge  fishery 480 

CANADA  {sMj  alao,  Ayr,  Ontario,  Quebec,  Waterford)— 

AOBICULTUBE—  .  ^ 

condition  of 205 

products — 
cereals — 

barley 295 

buckwheat 205 

com 205 

oats 295 

rye 205 

wheat 205 

leguminous  plants 205 

live  stock — 

cattle 205 

horses 205 

sheep , 205 

swine 205 

exports — 

cheese,  to  Great  Britain 205 

wool 205 

FiBH  AND  FiBH-CULTURB— 

fish— 

rock-bass  (ainbloplites  rupestris)  acclimated  in  France 470 

Wilmot's  fish-hatching  apparatus 510*,  511 

Machinrrt— 
agricultural — 
exhibits- 
sowers   102 

field  trials  of 18 

reapers 141 

mowers 150 

INDIA- 
FISH  AND  FlSH-CULTUKK— 

fish  acclimated  in  France— 

anabas,  climbing  fish 470, 476, 477 

gourami    470,471 

transparent  fish  (ambassis) 470 

MACniNBBT— 

agricultural — 

ancient  implements  exhibited 16, 117 

at  Centennial  Exhibition,  1876 16 

plo  ws - 27 

drill-plows 117 

steam-cultivating  apparatus 53 

imported  from  England 62 

agricultural  engines  burning  indigo  reflase 183 

imported  from  England 183 

NEWFOUNDLAND- 
FISHING  Industry— 
fisheries — 

forced 527,528,520,530 

by  French  vessels 527,528,520 

number  of  vessels 529 

men 520 

quantity  of  fish 528,520 

value  of  fish 528,520 

herring   520,530 

by  American  vessels 529, 530 

English  vessels 529,530 

experiments  with  Norwegian  lines  and  nets 530 
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GREAT  BRITAIN— Continued. 
COLONIES- 

XEW  ZEALAND— 
Machinery— 
a{n*icultnral — 

8toam-caltivating  apparatus 58 

imported,  firom  England 53 

GREECE— 

AOBICVLTUIIE— 

condition  of 279.280 

govommcntal  cnconragement 280 

land  nnder  cultivation 279 

tenure  of 280 

products — 

cereals  279 

production 296 

barley 280 

production 280,298,297 

buckwheat — 

production 298, 297 

eom    '. 280 

production 280,290,297 

millet 280 

production 280,298.297 

oats 280 

production 280,298^297 

rice 280. 

production 2H0 

rje 280 

pro<luction 280.298.297 

rye  planted  with  wheat 280 

production  2350 

wheat 280 

production 280,298,297 

coffee-beans 279 

esculent  vegetables 2W) 

production 280 

fhiits 279 

olives 279,  ^0 

honey 779,280 

potatoes   280 

production .  280 

manufactur(>8 — 

dried  fruits 279 

raisins C79 

maccaroni 279 

olive  oil 280 

vermicelli 279 

wax 280 

imports 280 

wheat 280,297 

exports    280 

olive-oil , 280 

live-stock — 

asses  and  mules,  number 304 

mules  as  laboring  animals 280 

cattle- 
number 304 

oxen  perform  most  agricultural  labor 280 

goats,  number 304 

horses «. 280 

number ." 304 

sheep 280 

number ♦ 304 

swine,  number 804 
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GREECE— Continued. 

Fishing  Industry— 

sponge  fishery  in  the  islands  of  the  Arohipdi^ 480 

Machixebt— 

agricultural — 

ancient  form  of  plows 1 

steom-cultivatinj;  uppanitus,  imported  from  England 02 

Green  Bros.  ( Waterford,  Canada),  reapers  tested 141 

Greenland  {see  Denmark:  colonies). 

Grocers*  Packing  Company  (Boston,  Mass.),  canned  salt  flsh 449 

awarded  silver  medal 449 

Grubber  (see  Machinery:  agricultural). 

Guadeloupe  (see  France :  colonies). 

Guano  («M  Agriculture :  fertilizers). 

Gudgeon  {see  Fish.) 

Guernsey  {see  Great  Britain :  Channel  Islands). 

Guernsey  cattle  {see  Agriculture:  live  stock). 

Guiana  {see  France :  colonies). 

Guilhem,  J.  (Toulouse,  Franco),  trussing  hay-presses,  illustrations 236*,  237* 

Guilleux,  C.  (Segr6,  France)— 

movable-point  plow,  illustration 25*,  26, 27 

Brabant  double  plow,  illustration 31*,  32 

subsoil  plow,  illustration 35* 

ridging  plow,  illustration 38* 

grain  and  seed  drill,  illustration 110*,  111 

horse  hay-rake,  illustration 160* 

double-acting  hay-tedder,  illustration 166* 

Guise  ( Aisne,  France) — 

agricultural  machinery  monufaotored — 

plows 18 

Guitton,  P.  (Corbeil,  France)— 

hay-presses 237,238 

forage-press,  illustration 237, 23V* 

ratine-press,  illustration 237, 238* 

Gi:0<ui-Mestras  (Gironde,  France) — 
fishing  industry — 

oysters 433 

oystercultural  utensils 483, 434 

hives 434 

Golf  of  Bothnia,  of  Finland,  of  Labrador,  etc.  {see  Bothnia,  Finland,  etc.). 

Gurnet  {see  Fish). 

Gymnogramma  (»e«  Horticulture:  products:  fiowers). 

Haakf  superintendent  of  German  governmental  fish-hatching  establisliment  at  Hiiningen 509 

apparatus  for  retarding  hatching  of  eggs  of  salmonidss 509 

Haddock  (see  Fish). 
Hainaut  (Belgium)  — 
agriculture — 
live  stock — 

horses .' 334 

Hake  {see  Fish). 
Halibut  {see  Fiah). 

Halim  Pacha  (Egypt),  introduced  English  steam-plowing  tackle  in  Egypt 61, 64 

Halstead,  England — 

agricultural  machinery  manufactured — 

broadcast  seeding  barrows 112*,  118 

root-cutters 208,209* 

Hampshire  (England)— 
agriculture — 
live  stock- 
sheep  (Hampshire  Downs) 321,322,340 

Hannon,  Bei^amin  (Ireland),  exhibited  cattle 306 

Hand  (Norway)— 
fishing  industry — 

apparatus 446 

lines 445 

nete 445 
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Hardanger  (Norway) — 
fishing  industry — 

seine-boat,  herring  fishery 498* 

gill-net  boat,  herring  fishery 500* 

intelligence  of  the  townsfolk 500 

Hardy,  Director  of  the  Gardens  at  Versailles  (France) — 

president  of  the  commission  to  investigate  tho  utilization  of  Pails  sewage  in  horticaltaral 

operations  (1877) 415 

Harrison,  McGregor,  &.  Co.,  (Manchester,  England)— 
reaper — 

ejitered  for  test,  bnt  withdrawn 141 

mowers — 

tested 150 

Harrow  {see  Machinery:  agricoltoral). 
Hartford,  Conn.— 

agricultural  machinery  manofactured — 

lawn-mowers 8,156 

Haogesnnd  (Norway)— 
fishing  industry— 
fish- 
herring 446 

salted 446,447 

mackerel 446 

salted  442 

Hectare  (=  100  ares = 2.471  acres),  definition  of 42  noU 

Hedera  {u€  Horticulture:  products:  flowers,  etc.). 
Heliotrope  (m«  Horticulture :  products:  flowers). 
Helsingfors  (Finland)— 
flshing  industry — 

marketforflsh  429 

spawn  of  the  lavaret 429 

anchovies 430 

Hemp  (m«  Agriculture :  products). 

Henry  (Abllly,  France),  reaper  tested 142 

mower  tested 150 

Henry  Frferes  (Dury-16s-Amiens,  France),  plows  tested 18 

H6rault,  Department  of  (France)— 
horticulture- 
devastation  by  the  phylloxera 846 

American  grape-vines  introduced     346 

Hercules  Lever-Jack  Company  (Newark,  N.  J.),  hay-presa 286 

silver  medal  awarded 8, 236 

Herefordshire  (England)— 
agriculture- 
Hereford  cattle 307,308 

exhibited 307, 308 

not  bred  in  France 308 

bred  in  United  States 308 

Herring  {see  Fish). 

Hesse-Darmstadt  {see  Germany :  states) . 

Hewer,  J.  (Hereford,  England),  exhibited  cattle 307 

Hereford  heifer  307 

Hibiscus  («««  Horticulture :  products:  flowers). 

Hidien,  A.  (ChAteauroux,  Fi-ance),  roap<'r  tested  142,148,140 

mower  tested  1 50 

Highland  Society  of  Scotland  promoted  system  of  steam-plowing  and  cultivation 53 

Hignette,  J.  (Paris,  France)— 

grain-cleaning  machines 185, 186, 108 

percussion  stone-clearer,  illustration 198* 

aspirating  stone-clearer,  illustration 198, 199* 

Highland  cattle  {see  Agriculture:  live  stock). 
Hila  {see  Netherlands :  East  India  colonies). 

Hill's  Arcbimertcan  Lawn-mower  Compan}*  (Hartford,  Conn.),  lawn-mower lo6 

bronze  medal  awarded 8 

Hillside  plow,  definition  of 28.29 
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Holliuid,  Kingdom  of,  properly  Blingdom  of  the  Netherlands  (»ee  Netherlands). 
Holland,  North  and  South  (provinces  of  the  Netherlands)— 
agriculture- 
live  stock — 
cattlo— 

cnre  given  to  breeding 270,340 

Hollandaise  or  Holstein 311, 312, 313, 315, 340 

said  to  have  originated  in  Schleawig- Holstein 311 

been  progenitors  of  the  English  breed  Dtl 

acclimated  and  bred  in  Sweden 264 

UnitedStates 311 

interbred  with  Flemish  breed  313 

dairy  products :  butter  and  cheese  278, 279, 312 

sheep 324 

Hollandaise 324 

Polder 324 

Texel 324 

Hollings worth  horse  hay-rake,  n^nnfactnred  and  exhibited  by  Juhn  Dodds,  Dayton,  Ohio 

(which  «M). 
Holly  («ee  Horticulture :  pro<lucts:  flowers:  etc.). 
Hollyhock  («ee  Horticulture :  products :  flewers). 

Holstein  cattle  (tee  Agriculture :  live  stock ;  cUeo,  Germany :  Schleswig-Holstein). 
Honey  (»ee  Agriculture :  products). 
Honeysuckle  (tee  Horticulture :  products :  flowers). 
HooslckFalLsN.Y— 

agricultural  machinery  manufacture<l — 

harvesters 8,140 

reapers   123, 125-13«,  130*,  134, 135, 141, 140 

mowers   160, 152*.  154, 155 

Hops  (#00  Af^culture:  products). 

Homsby  (Richard)  &.  Sons  (Grantham,  England) — 

"  bridle  "  pattern  wheel  plow,  illustration 24* 

multifarrow  plows 48 

introduced  India-seed  conductor  in  grain-<lrllls 108 

reapers 144-147,149 

entered  for  test,  but  withdrawn 141,144 

"Progress"  selfraker,  illustration 145* 

mower — 

entered  for  test,  but  withdrawn 160, 155 

"Paragon,"  illustration    154*,  155 

successful  in  tests  in  England 155 

hedge-cutting  machine,  illustration 239*,  240 

Horse-chestnut  (M0  Horticulture:  products:  trees). 
Horses  (m0  Agriculture:  live-rttock). 
HORTICULTURE— 

[Note.— rA«  principtU  exhibitt  in  Horticulture  voere  made  by  France  atxd  Italy,  and  under 
thote  titlet  hortieuUural  methodi  are  indexed  in  detail.    The  other  eouniriee  referred  to  are — 
England  (under  Groat  Britain),  Sp.:in. 

Germany,  Switzerland, 

Hungary,  United  .States, 

Mexico,  Victoria,  Australia  (under  Great  Britain).] 

Poland  (uniler  Russia), 

classification  of  exhibits  (Group  IX,  classes  85-90) 344 

Report  on  "Horticultuiie,"  by  Geobge  TV.  Campbell,  Assistant  Commissioner 343-418 

exhibits — 

from  United  States  inadequate 345 

horticultural  decoration  of  the  Exposition  grounds 34(^65 

of  flowers 365-373 

fruits 365,373-386 

modelsof 385,386 

vegetables S65, 373, 386-391 

at  international  exhibition  of  flowers  and  fruit  at  Versailles,  August  1878 376, 402-405 

international  congress  of  grape-growers,  at  Montpellier.  France,  to  consider  the  destruction 

of  vines  by  the  phylloxera  vastatrix 408-410,413 

methods  of  cultivation  and  decoration  (tee  France :  Horticulture). 


• 
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HORTICULTURB— Con  tinned . 
illustrations  to  the  report — 

Figure  1. — Ornamental  flower-bed 851* 

Figure  2. — Geometric  flower-bed 2S2^ 

Figure  3.-— Espalier  fruit  trees 856* 

Figure  4. — Espalier  peach  and  apple  trees 355* 

Figure  5. — Espalier  pear  tree,  horizontal  training S56* 

Figured. — Covered  trellis,  with  wires  for  training  espaliers 356* 

Figure?. — Ornamental  wall-training;  peach  with  apple  cordon 357* 

Figure  8. — Candelabrum-training,  fan-training,  and  spiral-training 357* 

Figure  9— Spiral  in  pot 858* 

Figure  10. — Cordon  and  spiral  training  of  pears  . .  358* 

Figure  11. — Cruciform- trained  standard  apple  tree 858* 

Figure  12.— Training-frame 359* 

Figure  13.— Circular-trained  standard  apple  tree 850* 

Figure  14. — Espalier  peaoh  trees,  with  cordon  of  apple  trees  869* 

Figure  15.— Ornamental  tree  with  inarched  stem.   360* 

Figure  16.— Mode  of  inarching 861* 

Figure  17. — Pear  trees  trained  in  V-shape,  crossed 861* 

Figure  18.— Pear  tree,  oandelabra-shape 361* 

Figure  10. — Pear  trees  in  spiral  cordons,  with  two  tiers  of  branches 362* 

Figure  20. — Pear  tree  trained  in  palm-shape 362* 

Figure  21. — Method  of  training  on  galvanized  wire 363* 

Figure  22. — ^'FraisoDura"  [strawberry],  average  size 374* 

Figure  23.—"  Noble  de  Bodort"  apple 376* 

Figures  24, 25, 26.— Grapes,  in  pots 380* 

Figure  27.— Grape-glass 380* 

Figure  28.— Tube  for  displaying  and  preserving  cut  flowers 381* 

Figure  29.— Small  greenhouse,  with  iron  frame  .   .   381 

Figure  30. — Small  greenhouse,  wooden  frames  and  sash 381* 

Figure  31.— Model  of  greenhouse,  with  pavilion,  iron  frame  and  sash 882* 

Figure  32. — Lean-to  or  side- wall  greenhouse  .   882* 

Figure  33.— Hot-bed,  iron  sash 883 

Figure  34.  —Curved-glass  sash  for  hot-beds 883* 

Figure  85.— Model  ornamental  greenhouse,  designed  by  M.  Michaux 384* 

Figure  n6. — Frame  and  bell-glass  or  cloche,  for  salads  and  young  plants 894* 

Figure  37. — Back  for  storing  or  transporting  the  cloches 394* 

Figure  88. — Simple  frame  of  osier  willow,  covered  with  oiled  paper  or  muslin,  to  pro- 
tect from  frost 894* 

Figure  39. — Frame,  with  plants  protected  by  straw  matting 395* 

Figure  40. — Protection  of  plants  from  the  sun  in  summer  by  screens  or  ''paUlassons" 

of  straw  matting 395* 

Figure  41. — Protection  of  rye-straw  for  tomatoes    895* 

Figure  42.— Permanent  hot-bed,  hcatc'd  by  hot- water  pipes    396* 

Figure  43. — Cloches  protected  by  pniIhis.sons  or  straw  matting  overhead 896* 

Figure  44. — A4Justable  protection  of  sti  aw  matting  for  cloches 896* 

Figure  45. — Espalier  trained  on  wall,  protected  by  straw  matting  and  shaded  with  cot- 
ton or  linen  cloth 897* 

Figure  40. — Double  espalier  with  vertical  cordons,  protected  by  straw  matting  and 

muslin  or  linen  cloth  897* 

Figure  47. — Shelter  for  espaliers  on  wall  by  straw  matting 397* 

Figure  48.— Supports  of  iron  for  shelter  of  fruit  on  walls 397* 

Figure  49.— "Watering  can  of  M.  Ravcnau 398* 

Figure  50. — Nozzle  of  French  watering  can,  with  copper  lip,  for  sprinkling  flowers  and 

plants 398* 

Figure  51. — Revolving  lawn-sprinkler,  self-acting 398* 

Figure  62. — Group  of  horticultural  tools  in  the  Exposition 399* 

Figure  53.— Open-work  iron  grating,  in  four  sections,  around  trees  in  asphalt  pavement 

inPaiis 400* 

Figure  54. — Stone  wall  around  young  trees  in  ]iavements,  for  temporaty  protection 401* 

Figure  55.— Large  trellis,  with  plates  of  glass,  exhibited  at  Versailles 405* 

Figure  56.— Grape-vines  as  trained  at  Thomery  on  walls,  with  projecting  coping  above.  406* 

Figure  57. — Vines  trained  on  walls ;  pruned  on  the  *'  spur  system  " 407* 

Figuro58. — Mode  of  planting  vines  upon  walls  "  in  espalier  " 408* 

Figure  59.— Vino  pruned  and  trained  upon  stake-vineyard  408* 

Figure  60. — Grape-vines  protected  by  shading  overhead  on  double  espalier 409* 
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HOBTICULTUBB— Continued, 
prodacts — 

flowers  and  ornamental  planta,  ahrabs,  etc. — 

abies  (3  varieties) 364 

aohyranthos 350 

adiantom 403 

agaves 408 

alocasia 404 

aloe  872,892 

aloysia 392 

alsophyllas , 408 

altermanthera 351,353,392 

alyssum  (Iconiga  maritima  variegata) 348, 350, 354 

amaranth    392 

ampelopsis 372,400 

3  varieties 873 

anthurinm 403, 404 

4  varieties 404 

aralia 403 

arbatas 405 

artemisia 352 

artocarpos  oannonii  (bread-fruit  tree) 403 

aspenola  odorata 848 

aspidium 403 

asters 372,891,892,402 

aucuba 405 

azalea 348,402 

balsam ..  872,302 

bambusa 403 

begonia 349,351,352,854,370,392,403 

5  varieties , 349 

13  varieties 870 

collection  of  varieties 403 

bertolonia 403 

bistia  (3  varieties) 363 

bread-fruit  tree 403 

buxus 868,405 

4  varieties 363 

cactus 892 

caladium 403 

calceolaria 351,854 

camelia  Japonica 368 

canna 850, 851. 352, 354, 392 

carnation 872,391,392 

cattleya 403,404 

5  varieties 404 

centaurea  (2  varieties) 351 

century  plant  (aloe) 372, 392 

cephalotaxus 364 

cineraria 347 

cissus  discolor 403 

vitiginia 873 

clematis 871,400 

16  varieties 871 

climbers 872,873,400,403 

am  pelops  is 872, 400 

3  varieties 372 

clematis 371,400 

16  varieties 371 

honeysuckle 872, 400 

passiflora 372 

rhincospermum  (4  varieties) 872 

smilax  (3  varieties) 372 

solanum  (2  varieties) 372 

oocos  Weddeliana(palm) 408 
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HORTICULTURE— Continued, 
products- 
flowers  and  ornamental  plants,  shrubs^  etc. — 

coleus 350.351,392,403 

cotomaster 405 

coxcombs 349, 392 

crinum  Vershaffeltianum 404 

croton  (7  varieties)  403 

ourouligo 403 

cyanophyllum  403 

cyoads « 372 

cypripedinm 403, 404 

5  varieties 404 

oystoderia  fnlgida 403 

dahlia 372,391,392,403 

daisy 347 

dammara  Bro  wnii 364 

daphne 364,405 

davillia 403 

dendrobium 403, 404 

diplandeuia 403 

draciena 403,404 

8  varieties 404 

echeveria  353,354,371,392 

36  varieties  named,  from  a  collection  of  100    371 

eleagnus 405 

epidendrum  (2  varieties)    404 

euonymus 364, 373, 402, 4«5 

ferns 392,403 

forget-me-not 391,392 

fuschia 351,352,354,392,403 

geranium 348,349,350,351,352,353,354,368,392,403 

6varieties 349 

8  varieties 350 

4  varieties 351 

8  varieties 352 

6  varieties 353 

single,  11  varieties 368 

double,  14  varieties 368 

gillyflower 347,350 

ghidiolus 369,391,332,403 

65  varieties 369 

gloxinia .372,403,404 

10  varieties  named,  from  a  collection  of  100 372 

gnaphalium 350 

godetia 372 

gomphrenas 392 

gymnogramma 403 

hedera  (2  varieties) 364 

heliotrope 354,301,392,403 

hibiscus 354 

holly 362,402 

21  varieties 362.363 

hollyhock 372 

honeysuckle^i 372, 400 

hydrangea 892 

ice  plant  (mescmbryanthemum  crystallinum) 351 

ilex  (see  holly). 

india-rabbor  plant    892 

iris  (7  varieties  uaraed,  fVom  a  collection  of  30) 371 

ivy 351,352,400 

Japan  lilies 392 

japonica 348,363 

juniper 864 

koniga  maritima  variegata  (olyssum) 348, 350, 854 
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HORTICULTURE— Continued, 
products- 
flowers  and  ornamental  plants,  shrubs,  etc.— 

larkspur 372 

laurocerasus 405 

laurus 405 

ligustrum 3d3,406 

2  varieties 363 

lobelia « 350,351,353 

manetti 361 

marigold 392 

mesembryanthemum  crystallinum  (see  ice-plant). 

mignonette 391 

mimulus 347 

morning-glory 392 

musas 354, 372 

nasturtium 348 

nepenthe 403,404 

3  varieties 403 

9  varieties : 404 

nepholepis 403 

nidularium 408 

odentoglossnm 403,404 

3  varieties 404 

oleander    351,392,405 

onoidium  403,404 

Svarieties  404 

orange  blossoms 891 

orchids 403 

osmanthus 364,405 

4  varieties 364 

palms 354,355,372,392,403 

pansies 347,348,372 

passiflora 872 

I>elargoniam 348, 368, 892 

13  varieties 368,369 

peony  (4  varieties) 370 

perilla 850 

petunia , 350, 351, 362, 358, 403 

phakenopsis ^ . . .         404 

phillyrea 405 

philodendron 403 

phlox 370,872,392 

perennial,  22  varieties 870 

phoenix 403 

photinia 405 

pinks 892 

podentilla 872 

podocarpus  (2  varieties) 864 

poppies   348 

portulacoa 392 

pritohardia 403 

pyrethrum        349,350,351,353,354,891,392 

retinospera  (7  varieties) 363, 364 

rhftmnas 864 

rhincospennum  (4  varieties) 872 

rhododendron 847,402 

ricinus 854 

roses 361,365-368,380,391,392 

Bourbon  and  Noisette  (9  varieties) 367, 368 

hybrid  remontant  (88  varieties) 365-367 

moss  (3  varieties) 368 

tea  (17  varieties)  .a, 367 

rosmorinns 405 

saocolabium 403 
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HORTICULTURE— Continaed. 
products — 

flowers  and  ornamental  plants,  shrabs,  etc — 

saUsburia  adiantifolia 3M 

sarracenia  (2  varieties) 403 

sciadopytis  veiticillata 304 

smilax  (3  varieties) 872 

snapdragons 392 

solanum  (2  varieties) 372 

taxodlam 364 

tazus  (4  varieties) 363 

theophrastos  Imperiulis  403 

tillandaia 403 

torreya  (2  varieties)  364 

tropaeolnm 347, 392 

verbena 392,403 

veronica 348,392 

vibumom  405 

vinca 392 

violets 301 

Einnia 353,372,403 

several  varieties 353 

fipuit^ 

models  of,  exhibited 385,886 

almonds 383,891,404 

apples 225, 228, 21*7, 381, 376*,  377, 883, 885^386, 891, 405 

varieties  referred  to 376^886 

53  varieties  name<l  377 

"Noble  deBodort,"  with  illustration 876*,  377 

for  cider 386 

eating 386 

models  of. 888 

apricots 376,888.886.391 

generally  of  peach  varietj  376 

models  of 386 

cherries .•...374,886,891 

varieties  referred  to 374,386 

6  varieties  named 374 

models  of 386 

chestnats 264 

oorrants    385 

3  varieties  nam cd 385 

flgs .* 383,885 

2  varieties  named 385 

Alberts 405 

grapes 210,221,251,266,275,276,278,286,288,378,370,383,391,893,404.405-413 

for  the  table  378,405 

wine-making 378,383 

varieties  referred  to 370,883,404,405,406,410.411,412 

67  varieties  named 379 

4  varieties  named    3S3 

4  varieties  named 404 

13  varieties  named 411 

5  varieties  named 412 

lemons 388,405 

medlars 383 

melons 383, 391 

nectarines 376 

7  varieties  nnincil 376 

oranges 383,891,405 

peaches 361,875,376,883,886,891,393,404 

varieties  referred  to 375, 886 

49  varieti^  named 376^376 

models  of 
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HORTICULTTTRE— Continned. 
prodacta — 
fruit- 
pears 858,861,377,878,883.885^886,801,888,404 

varieties  referred  to 377,378,386 

61  varieties  named 377,878 

for  eating 386 

cooking 386 

models  of 386 

plums 374,875,883,386,301,405 

G8  varieties  named 374,375 

varieties  referred  to 386 

models  of 386 

pomegranates 405 

quinces 388,886 

models  of 886 

raspberries 861, 885 

7  varieties  named 885 

strawberries 845, 861, 873, 874*,  891, 418 

varieties  referred  to 878, 374 

1  variety  named 345 

28  varieties  named 373 

"Fraise  Dura,"  illustration  of 874* 

walnuts 405 

trees,  etc. — 
fruiU- 

ooUections  ot,  exhibited 346, 864 

apple 355*,  356*,  357*.  858*,  350*,  361, 418 

cherry 855*,  356 

fig - 385 

grape-vines. .  345, 346, 356*,  378, 370, 380*,  381, 393, 405, 406*,  407*.  408*,  409*.  410*.  411, 412, 413 

peach 355*,  357*,  359*,  301, 393, 418 

pear 355*.  356*,  357*,  358*.  360, 381*,  362*,  377, 393, 418 

ornamental  and  shade — 

collections  of,  exhibited 346,364 

amacaria 405 

cedar,  Deodar 400 

conifers 402 

elm 399,402,412 

evergreens 348,362,303,364.400,402,405 

horse-chestnut 344, 399, 402 

linden 373,399 

magnolia 348,363,404 

maple 373,399,412 

8  Japanese  varieties 378 

mulberry 412 

pawlonia • 392,399,402 

plane  (sycamore) 899,402 

sequoia 400 

sycamore 899,402 

thorn 412 

vegetables,  kitchen  and  commercial — 

absinthe  (wormwood) 416,417 

angelica 416 

artichokes 389,391,416,418 

asparagus 386,387,891 

beans 264,268,269.270,271.273,274,275,277,278,270,282,286,391,416,418 

beets 38, 39, 48,49, 50, 51, 53, 61, 115, 243. 247, 264, 268, 275, 282, 288, 416,418 

Brussels  sprouts 416, 418 

cabbage 273,886,387,388,391.396,416,417,418 

varieties 387,888 

carrots ^....272,282,380,891,416,418 

cauliflower .'273, 886, 887, 891, 896, 416, 418 

varieties 887 

celeriao 416 
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HORTICULTURE— Continued. 
pTodnct»— 

vegetables,  kitchen  and  commeroial— 

celcrj- 391,416,417,418 

chards 888,801 

chloor>' 288,388,391,417,418 

commerce,  plants  of— 

absinthe  ( wormwood ) 416, 417 

angelica 416 

peppermint 416, 417 

com,  maizo  (»ee,  a2«o,  Agricolture) 418 

oom-salad 388 

cresses 388,391.418,496 

encumbers 391 

eggplant 391 

endive 388,391 

garlic 416 

gherkins 391 

kohlrabi ^ 418 

looks 391,416 

lettuce 388,391,391,417,418 

cos     391 

13  varieties  named 388 

mushrooms 389-391 

onions 273,891,416,418 

parsley 391 

pease. 263,268,273,275,277,278,282,391 

peppers 391 

peppermint 416, 417 

potatoes  («M,  alto,  Agriculture) 388, 389, 39 1 ,  396, 404, 416, 418 

varieties 888,404 

6  varieties  named 388 

11  varieties  named 389 

3  varieties  named 404 

pumpkins 391, 416, 418 

radishc« 386,391.396,418 

salad  plants 386,394,396,418 

celery 391,416,417,418 

chicory 288,388,391,417,418 

corn-salad 388 

endive - 388,391 

lettuce 388,301,394,417,418 

Swiss  chards 388,391 

water-cresses 388, 391, 418 

salsify 416 

spinach 891. 416 

squashes 391, 418 

tomatoes 391,395,418 

turnips 272.279,282,418 

water-cresses ...     .  388.391,418,436 

wormwood  (absinthe) 416, 417 

Houdiu, poultry  («e0  Agriculture:  livestock). 
Howard,  James  &,  Frederick  (Bedford,  England) — 
steam-cultivating  machinery — 

nsed  in  Australia 62 

Danubian  principalities 62 

Denmark 62 

Egypt 62 

France 62 

Germany 62 

Great  Britain 62 

Greece 62 

Hnngary 62 

India 62 

Italv - 62 
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Howard,  James  &  Frederick  (Bedford,  EngUuid)— 
steam-coltiTating  machinery — 

used  in  New  Zealand 62 

Portugal 62 

Russia 62 

Spain 62 

Sweden 32 

Switzerland  62 

Turkey 62 

UnitedStates 62 

cost  of  outfit 64 

fanners'  engine,  illustration 68*,  69 

portable  engine  and  rear  windlass  for  roundabout  system,  illustration 75*,  76 

Freuch  modification  of,  illustration 78* 

plow  and  subsoiler,  illustration 82, 83* 

double- action  steam- cultivator,  illustration 84* 

fiexible  chain-harrow,  illustration 08* 

binding-reaper 123,138 

sweep-rako  single-wheel  reaper,  illustnitlon 146*,  147 

self-dumping  riding  horse-rake,  illustration 161*.  162 

system  of  a<]y  uHting  teeth,  illustration 162*,  163 

"Anglo-American"  horse-rake 162 

walking  hay -rake,  illustration 163*,  164 

hay-tedder,  illustration 166* 

Howe  Scale  Company  (Rutland,  Vt.),. scales  exhibited 7 

silver  medal  awarded 8 

Hungry  (see  Austria-Hungary:  provinces). 
Httningen  (Alsace,  Germany)-— 
fishing  industry — 

flsh-hatchiug  establishment 432, 423 

established  by  Napoleon  III 422,423 

now  operated  by  German  Government 428 

apparatus  for  retarding  hatching , 509 

Hunt  Si.  Tawell  (Halstead.  England)— 

bnKidcast  seeding  barrow,  illustration  112*,  113 

root-cutter,  illustration 208, 209* 

toothed  knife  of,  illusti-ation 209* 

Huntingdon,  Earl  of  (England),  breeder  of  horses 334 

imported  Dutch  stallions . . 334 

Hartu,  F.  (Nangis,  France),  Heeders  tested  102 

reaper  tested 1 42, 148, 149 

mower  tested 160 

Husk  (see  Fish). 

Hydrangea  («ee  Horticulture :  products:  flowers). 

Ice-plant  («fe  Horticulture :  products:  flowers). 

Ide  (seeTinh). 

Ijo  river  (Finland) — 

fisheries 428 

salmon 428 

slk 428 

Ilex  (tee  Horticulture :  products :  flowers,  etc.). 

Illinois  («ee  Uniteil  States). 

India  {tee  France:  colooies;  cUio,  Gre;it  Britain:  colonies). 

"Indian  whalebone,"  made  from  bufi^alo  horn 480 

India-rubber  plant  («e«  Horticulture:  i)roducts:  flowers  etc.). 
INTERNATIONAL  EXHIBITIONS— 
OF  Paris.  1867— 

agricultural  exhibit — 

prize  for  grain-sorters 192 

fish  exhibits 

aquaria 459,462 

crabs 459 

silurus,  impossible  to  acclimato. 462 
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INTERNATIONAL  EXHIBITIONS— Continned. 
OF  Vienna,  I87a— 

field-trials  of  agricaltural  machinery  at  Ltopoldstadt 13  noU 

entries  of  mowers  and  reax)er3  from  United  States. 13  note 

competition  declined  by  Franco 13  noU 

Germany         IZnnta 

Great  Biitain 13  note 

flsh  exhibits 

aquaria 462 

silnrus,  impossible  to  acclimate 4ffi2 

OF  Philadelphia  (Centennial),  1876— 
agricnltoral  exhibit— 

primitivo  instmments  shown  by  Brazil 16 

China 117 

Finland 16 

India  lfl^27,U7 

Japan 16 

Java 16.117 

Slam 16 

Tunis 16 

graindrftls 102,103' 

by  Australia 290.291 

building  provided  for    259 

flshingtacklc 481 

OF  Paqis,  1878— 

classification  of  exhibits  (tee  Classiflcntion). 

field  trials  of  agricultural  machinery 0-15 

opposed  by  British  Commissi.in 11, 12, 13 

decline<l  by  British  exhibitors 11,17,25,40,45,141.144.150 

of  harvesting  machinery,  at  Marmont-,  July  22  and  25 13, 14, 120-166 

plows,  cultivators,  etc.,  at  Potit-Bonrg,  July  29 14^  lft-53 

thrashing  machines,  etc.,  at  the  Esplanade  des  Invalides,  August  4 14. 175, 235 

lawn-mowers,  on  the  Champ  de  Mars,  August  8 —     14, 156 

steam-plows,  etc.,  at  Gronesse,  August  12 14. 17, 63 

AomcuLTUitAL  IHPLRHBNTO,  general  report  on,  by  Edward  H.  Knight,  LL.  D 1-256 

AORICULTUBE,  general  report  on,  by  John  J.  "Woodman 257-299 

noBTicuLTURE,  general  report  on,  by  Geouob  "W.  Camfbrll 843-418 

Live  Stock,  general  report  on,  by  Samuel  Dysart 301-341 

PiscicuLTUUB,  general  report  on,  by  Thomas  B.  Frrouson 419-^35 

inadequate  participation  by  the  United  States 250, 260, 305,  ?.25, 345, 421, 422 

buildings  of— 

none  for  agricultural  exhibition 120, 259 

necessitated  special  buildings  erected  by  exhibitors 250 

,  GreatBritain 120 

Spain      286 

United  States 120 

for  live  stock  exhibition,  Esplanade  des  Invalides 303, 3% 

horticultural  exhibition 365,370,372,373,376,381 

of  the  city  of  Paris 354 

principality  of  Monaco 372 

P.  Carbonnicr's  building  for  aquaria  and  fish-cultural  appliances 421, 433, 462, 470-477 

ft-esh-water  aquarium  of  the  Trocad6ro   449-465 

l)er8pective  views 419*.  448* 

plans,  sections,  etc 450* 

methods  of  construction  and  management,  fish  contained  in,  etc  (see  France : 
Fish  and  Fish- culture :  aquaria,  aboec). 

Norwegian  annex  for  fishery  exhibition 478 

French  annex  for  oyster-cultiiral  exhibition  509 

grounds  of— 

not  ready  at  the  opening  of  the  Exposition 346 

rapidly  cleared  and  planted 346 

planting  and  decoration  («ee,  alto,  France :  horilculture) 346-365, 393 

fiowers,  omam(.>ntal  plants 347-354, 361, 370, 372, 393 

grass,  lawns,  turf  lM)rders,  etc 346, 347, 350, 353, 355, 393, 398 

trees,  shrubs 346,348,851,862,863.364,372,373,377 

trained  fruit  trees 855*, 356*, ;57*, 858*,  359*.  360*,  861*  863*.  863*,877, 380* 


INDEX  641 

Page. 
INTERNATIONAL  EXHIBITION S-Continued. 
OF  Paris,  1878— 
grotmds  of— 
accessories — 

cascades 356 

fountains 348,351,352 

greenhouses 350. 381*,  382*.  384* 

minor  buildings 348,350 

railings  .  354 

rock- work ". 355 

statues 348,351 

tents,  awnings 350 

vases 354 

Kne  des  Nations,  floral  decoration  of 354 

OP  Berlin,  1880— 

fish  culture 422 

Ipswich  (England) — 

agricultural  machinery  manufactured — 
plows — 

double-furrow 44*,45*,40 

three-furrow 47^,48* 

horse  hay-rakes 163 

thrashing  machines 172 

straitr-buming  engines 181*,  182, 188 

Ireland  (see  Great  Britain). 

Iriko,  a  Japanese  moUusk 443 

Iris  {see  Horticulture :  products :  flowers). 
Isinglass  (see  Fish). 

Ispa,  P.  (Douamenez,  Finistdrc,  Franco),  sardines  in  oil 432 

inventor  of  "heterogeneous  hard  roc,"  bait  for  sar- 

ilines 532,533 

ITALY  {»ee,  also,  Arcoria,  Crenoa,  Salerno, 

Brescia,  Piacenza,  Turin, 

Florence,  Rome,  Verona) — 

AOBICULTURB— 

IXOTE. — Machinery,  impl^-ments,  etc.,  tised  in  agriculture  are  indexed  under  Alachinery : 
agricultural,  below.] 

ancient  development  of 120, 121 

condition  of 281,282 

extensive  fields  of  c^m  (maize) 93, 201 

fields  undivided  by  fences  or  hedges - 93 

products — 

cereals 282 

production 282,296,297 

barley 282 

production 282,296,299 

"celestial,"  acclimated  in  Franco 262 

'    com  (maize) -. 282 

production 286,296,299 

millet 282 

production 282,296 

oats — 

production 299 

ryo 28i: 

pitxluction  ^ 282, 296 

wheat ^ 282 

production 282,296,298,299 

esculent  vegetables 282 

production '. 282 

potatoes 282 

production 282.299 

imports — 

cereals 282,297 

live  stock — 

asses  and  mules — 

number 282,304 

41  P  R — VOL.  5 
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ITALY— Continued. 
Agriculturb— 
live  stock — 
cattle- 
number 282, 3M 

used  for  work  i  ng 17, 33. 314 

breed  ruined  by  prolonged  ill  treatment 314 

liorscfl — 

nainl)er 282,304 

Blioep 319,324 

uuml^er 282,304 

Merino 319 

swinc-^ 

umnbor 282, 304 

Neapolitan 325 

iicclimated  and  interbi  ed  in  England 325 

jirogenitor  of  the  Uerkshiro 325 

Fl8H  AND  FiSU-CULTURE— 

exhibit 443,478 

coral  fishery 437 

roajinfactnres — 

fishing  implements,  etc. 443 

nctsoffiax,  silk,  tweed,  twine   443 

.i.Hli  product 443 

tunny  oil 443 

preserved  in  oil 478 

HOltTiCtiLlTRR— 

fruits 

almonds,  exhibit  of 383,405 

apples,  exhibit  of 378,383,404 

apricots,  exhibit  of 383 

figs,  exhibit  of 883 

filberts,  exhibit  of 405 

grapes,  exhibit  of 883, 404 

cnltivntion 412 

met  hods  of  planting 412, 413 

A- ines  grown  upon  trees     .   412 

along  with  farm  crops 412 

vini'^ft  attacked  by  the  phylloxera  vastatrix   413 

growers  of,  representee!  at  international  congress  concemin;*  the  phylloxera,  at 

Montpellier,  France , 408 

lemons,  exhibit  of 383,405 

medlars,  exhibit  of 383 

melons,  exhibit  of 383 

oranges,  exhibit  of 383, 405 

peaches,  exhibit  of 375, 3^ 

pears,  exhibit  of 378,383 

plums,  exhibit  of 383, 405 

quinces,  exhibit  of   . .      883 

strawberries,  exhibit  of  374 

sold  In  Paris  markets 374 

walnuts,  exhibit  of 405 

vegetables — 

artichokes 388 

MACiincEnY— 
agricultural — 
exhibited  - 

classification 11 

seeildrills 118 

Hteameultivating  apparatus 53, 02 

importi'd  from  Great  Britain 62 

thrashing-machines,  imported  from  Great  Britain 172 

field  trials  of 13,17,33,102 

plows 17 
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ITALY— Cod  tinaed. 
Machccrbt— 
agricnltnralr- 
field  triala  of— 

seeders 102 

grain  and  fertilizer  drills 102 

Ivy  («e«  Horticultnro :  prodacts:  flowers,  etc.)* 

Jacobi,  stndoDt  of  piscicultare 421 

Jalliea  (Isdre,  France) — 

agricultural  machinery  manufactured— 

wine-presses,  screw  and  hydraalio 230*,  231 

Jamin  (Bourg-la-Reine,  Seine,  France),  hortioultoral  exhibit 364 

JAPAN  {Me,  also,  Suruga,  Toldo)- 
FiBHixo  Industry- 

exhibit... 443,4«0,481 

fish— 

nnn-dried 443 

cod,  dried 443 

liver  oil 443 

iriko  (kind  of  mollusk) 443 

kin-yn  (ac<;limnted  in  France) 470 

macou  (kind  of  salmon) 443 

oysters  preserved  in  shdtsion  (rico-brandy) 443 

salmon 443 

telescope-fish  (acclimated  in  France) 470, 476 

tishius:  apparatus,  utensils,  nets 443, 480, 481 

marine  plants 443 

Japan  lilies  (teellorticnlturc:  products:  flowers). 
Japonica  («««  norticnlture:  products:  flowers). 
Java  (tee  Netherlands:  East  India  Colonies). 

Jeflbry  &  Blockstouo  (Stamford,  England),  hay-tedder  t<*sted 160* 

Jersey  («fc  Great  Britain:  Channel  Islands). 
Jersey  rattle  (tee  Agriculture:  live  stock). 
Johnston  Harvester  Company  (Brockport,  N.  Y.) — 
harvesters — 

gold  medal  awarded 8 

binding-reapers 123, 136, 137 

dy  naraometrical  trials 134, 135 

illustration  130* 

tests 141,142,143,144 

combined  mower  and  reaper  tested 142' 

mower  tested 150 

special  prize  of  aSdvres  vase  (tee  frontiepiece) 140 

Jointer,  a  skim -colter  on  a  plow,  definition  of - 26 

Joly,  Charles,  vice-president  of  the  Central  Horticultural  Society  of  France — 

commissioner  to  investigat-e  the  utilization  of  Paris  sewage  in  horticultural  operations  (1877) .         415 

acknowledgments  to 418 

Josse,  L.  P.  (Ormesson,  France),  fertilizer-sower  tested 102 

illustration 115M16 

Jnniper  (M«  Horticulture :  prodacts:  flowers,  etc.). 
Jutland  (Denmark) — 
agriculture — 
live  stock — 

horses 331,332 

E^^iana  (Finland) — 
flshing  industry — 

flshing  utensils 430 

Kale  {see  Agriculture:  products). 
Kc^eau,  Chateau  de  (Finistdre,  France)— 
flshing  industry— 

03'ster-cultaral  ntensils ^ 4JG 

Kelp-flsh  (see  Fish). 
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Komi  Rlvor  (Finland)-- 

flBbcrica 428 

salmon 428 

aik 428 

Kent  (Kn^bnd)— 
agricultnro — 
live  stock — 

shocp 320 

"New  Kent" ' 820.  X!3 

broil  in  Franco 320,323,324 

Kenn61o  (Morbilian,  France) — 
llsbing  industry — 

oyster-cultural  liivcs 436 

Kerry  (Ireland)— 
i^Ticultur©— 

cattle  {see,  alto,  Affri«ulture :  live  Htock) ^ ^ 311 

Kbc<livo  of  Egypt  (sec  Mohamed  Tewlik). 

Kilo,  Kilogram  (=2.2040  pounds  avoirdupois),  dellnition  of  42  lutte 

Kilogrammeter,  Frencb  dynamic-  unit,  dennitioo  «f 42  note 

King,  Miss  (Trcland),  exhibitijd  turkeys    327 

Kin-yu  (•ccFish). 

Klipflsk,  cod  saltwl  and  dried 445,446,447 

Knifer,  a  form  of  steam -grubber,  definition  (see,  also.  Machinery:  agricultural)  CO.  83* 

KxioHT,  Dr.  Edward  H.,  Honorary  Comuiisaioner,  MembiT  of  tbe  luteniutional  Jury,  Class  76.  7 

REPOKT  ox   "AriKlCL-LTUlLA-L  iMrLEMEXTS" 1-256 

advocated  field  trials  of  agricultural  machinery   ,  12 

appointed  upon  commission  for  conducting  field  trials 15 

witnessed  tests  of  binding-re.ipers 131, 13J 

member  of  committee  on  dynamometrical  tests  of  the  same 133 

witnessed  test  of  American  thrashing-machines,  Tiptree  Hall,  England,  1853 171, 173 

Knight,  Harold  E.  (Bellefontaine,  Ohio),  maple  sugar  and  sirup^ 

silver  medal  awarde<l 8 

Kohl- rabi  («f<j  Horticulture :  products:  vegetables). 

Koniga  maritima  variegata  (*w  Horticulture:  products:  flowers). 

Kuhn*8  grain-drill,  exhibited  by  the  Farmei"s'  Friend  Manufacturing  Company  (whieh  see). 

Kumo  River  (Finland;— 

fisheries : 428^420 

salmon  428 

sik 428 

leases  of,  by  the  state 4  8,42§ 

Kyloe  cattle  (sec  Agriculture:  live  stock). 
Kymmeno  River  (Finland) — 

fisheries 428 

salmon 428 

sold  in  Saint  Petersburg,  Russia 4!^ 

sik 428 

La  Baumo  (Doubs,  France) — 

agricultural  machinery  manufuctun*d— 

plows -.- 18 

Lal>or  (see  Operatives). 

Labrador  ducks  (sec  x\griculture :  live  stock). 

Labrador,  Gulf  of— 

fishing  industry 529, 530 

cod    529,536 

La  Calle  (Constantine,  Algeria) — 
fishing  industry — 

coral 437 

fish    43« 

sanline^,  preserved  in  oil 438 

coral  boats  and  implements   438 

' '  History  of  La  Calle, "  book  by  M.  Ferand,  refcrrtMl  to    437  note 

Latvaze-Duthici  s  ( France),  book  on  the  '  •  Xatural  History  of  Coral, "  etc.,  referred  to 437  note 

Ladislas-Gubiez  (Buda-Pcst,'  Hungary),  plows  tested , 18 
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Ladoga,  Lake  (Finland)— 

flAhArieaof - 420 

salmon 426.438 

sold,  fresh,  in  Saint  Petersburg,  Rassia 428 

seals 429 

Lodoacette,  E.  de,  Baron,  Deputy  of  France.  Member  of  the  Jnry,  Class  76 7 

La  Fltohe  poultry  (see  Agricnltaro:  live  stock). 
La^osse  (Isle  de  Noirmautier,  Yend6c,  Franco) — 
fishing  industry — 

nets  for  fish  and  shrimps  muiufactnrcd 431 

LakoBour^et^  Lake  Constonccr,  LakoLado;;a,  etc.  (M«Bourgct,  Constance,  etc.). 

Lallier,  J.  E.  (Soissons,  France),  harvester 148, 140 

Lamprey  {tee  Fish). 

Langeais  (Indre-et-Loire,  France) — 

agricultural  machinery  manufactured— 

vineyard  harrows 219*,  220 

horse-hoes 219*,  220 

Land,  agricultural,  tenure  of— 

in  Austria-Hungary ~ 275 

France 266, 267 

Great  Britain 274 

Greece 280 

Sweden -. 284 

Languedoc  (France)— 
agriculture — 

implements  and  methods 19 

live  stock — 

sheep 324 

Languedocienne  sheep  (see  Agriculture:  live  stock). 
Larkspur  («iee  Horticulture :  pmducts:  flowers). 
La  Teste  (Gironde,  Franco) — 
flijhing  industry- 
oysters 436 

oyster-cultural  establishments 435,436 

productions 434, 435 

implements  and  utensils 434, 435, 436 

collectors 434 

Lanragnaiso  sheep  (tee  Agriculture:  livestock). 
Laurocerasus  («M  Horticulture :  products:  flowers). 
Lanrus  («ee  Horticulture:  products:  flowers,  etc.). 
Lausanne  (Switzerland) — 
horticulture —        « 

grapes 412,413 

Lavalard,  E.  (Franco),  Member  of  the  Jury,  Class  76 7 

Lavaret  (tee  Fish). 

Lecaron,  A.  (France),  horticultural  exhibits 350 

Lecldrq,  L.  (Rouen,  France),  seeder  tested 102 

reaper  tested 142 

Lecouteux  (France),  Profi?8sor  at  the  Institut  Agronomique,  Member  of  the  Jury,  Class  70 7 

Leeds  (England )— 

agricultural  machinery  manufactured— 

steam-cidtivating  tackle 63, 55, 50-58, 61,  G3-69, 65* 

operatives  employed  and  rate  of  production  at  the  works  of  John  Fowler  &  Co —  62 

engine    60*,  67 

rope-porter 67*,  68 

engine  with  two  windinjj-drums    70* 

movable  heodlaud  anchor   *. 71* 

windlass,  roundabout  system 74*,  75 

anchor,  roundabout  system 74*,  75, 76 

steam-plow  17 

6-furrow  balance-plow 81*,  82 

3-furrrow  bulance*plow 82 

grubber  ("knifer") 60,83* 

harrow 86* 

roller ,  .^ ^ 87* 
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Leeds  (England)— 

agricnltural  machinery  inanufuctnrcd— 
steam-plow — 

tttming  caltivator 84*,  65 

harrow £a,8G' 

harrow  and  seeder  combined 85. 87 

disking  machine 88' 

draining  plow  •  BS' 

reclamation  i>low 88,8if 

Leeks  <«ee  Horticulture :  products:  vegetables). 
Leguminous  plants  {»ee  Agriculture :  products). 
Leicestershire  (England)— 
agriculture— 
live  stock — 

Bheep 320.322,323,324,340 

bre<l  in  France 322,323 

United  States  323 

Leigh  (England) — 

agricultural  machinery  manufacturetl — 

harrows,  with  handles 96" 

chain 87* 

clod-crushers 100* 

reapers /. 141 

mowers 150 

luwn ...  13C 

horse  hay -rakes 160 

straw-cutters 301 

kibblers 204, 205 

root-cutters  210* 

Lemaire,  Anger,  &,  ^Vniiot  (Brcslos,  l^ance),  plows  testinl 18 

Lemoine,  y.  (France),  horticultural  exhibit 370 

Lemons  («ee  Horticulture:  products:  fruits). 
Lentils  («ee  Agriculture:  products). 
L6opold8tadt  (Austria)— 

field  trials  of  agricultural  machinery  shown  at  Vienna  Exposition  held  at,  Joly  0, 1873 13  note 

Loroy,  Andr6  (Angers,  France),  exhibits  of  trees,  shrubs,  etc 364 

Leroy,  Louis  (Angers,  France),  horticultural  exhibit 363 

Lettuce  («M  Horticulture :  products:  vegetables). 

L6v6quo  &  Fils  ( I vry,  Seine,  France),  horticultural  exhibit 364 

Lhnillier  (Dijon,  France),  riding  horse-rako,  illustration 161* 

Liancourt  (Oise,  France)— 

agricultural  machinery  manufactured — 

plows 17J9 

Brabant  double 17, 31*,  32*,  33 

mole  (sons-sol) 86,37* 

clearing  (d6boi8eu8<') '. 33* 

W»oc 17,45' 

toume-oroille 28*  2I» 

trisoc 47* 

quartresoc 17, 46*,  47 

leveling  implement  (5  plows) 4^^  49 

draining    j7 

stubble 17 

ditching 17 

beet-root  pullers 61*.  52* 

grain-drills 109 

horse-hoes 90^ 

Libby,  McKeal,  &  Libby  (Chicago,  III.),  canned  salmon 449 

awarded  gold  medal 440 

Lignstmm  («««  Horticulture :  prmlucts:  flowers). 

Lilpop,  Ran,  &,  Loswenstein  (Warsaw,  Russia),  reapers  tcsti^l 142 

Limousin  (France)— 
agriculture- 
live  stock- 
cattle  317 

both  sexes  use<l  for  labor,  to  exclusion  of  horses,  mules,  etc 317 
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Limoiuen  (France) — 
agricoltiire— 
live  stock — 
cattle- 
awarded  grand  prize  for  draft-cattle  by  the  Agricnltural  Society  of  France —         317 

borsca 339 

said  to  be  descended  from  Arabian  chargers  captured  by  Charles  Martel  from 

the  Saracens  (A.  D.  732) 339 

s w  ine 325, 326 

Lincoln  (England) — 

agricnltural  machinery  manufactured — 

potato-diggers 50* 

potato-assorters 207* 

grain-screens  .  ^ 189*-10i 

thrashers 173, 175*.  177*,  178* 

straw- burning  x>ortable  engines 182*,  183 

Lincolnshire  (England)— 
agriculture- 
live  stocl£ — 

horses  (cart-horses) 334,835,330,337 

bred  from  Dutch  horses 334,335 

the  "brewers'  horses"  of  London 335 

great  size  and  strength 335 

sheep 323,324,340 

bred  in  Europe 324 

swine 825 

bred  in  the  United  States 325 

Ling  (fM  Fish). 

Linseed  {tee  Agriculture:  firoducts). 

Limare,  C.  (Fecamp,  France),  harvester 148,149 

Linden  («e0  Horticulture :  products:  trees). 

Liot  (Rouen,  France),  harvester 147-149 

Lissa  (Dalmatia,  Austria)— 
fishing  industry — 

preserved  fish 424 

Lister  (Norway) — 
fishing  indnstry — 

fishing  boats 502* 

used  as  pilot-boats 502 

LIVE  STOCK— 

[Note. — Live  stock  it  indexed  collectively  under  the  title  A  ^culture :  live  stock,  and  in  detail 
under  the  titles  of  the  producing  countries,  viz  : 
Arabia,  Germany,  Koumania, 

Argentine  Republic,  Great  Britain,  etc.,  Russia  (with  Finland), 

Austria- Hungary,  Greece,  Spain, 

Barbary,  Italy,  Sweden. 

Belgium,  Netherlands,  Switzerland, 

China,  Norway,  Syria, 

Denmark,  Persia,  United  States.] 

France  (with  Algeria),  Portugal, 

Rkfout  on  "  LivB  Stock,"  by  Samuel  Dv^aiit 301-341 

Lloyd,  Supple,  &  Walton  (Philadelphia,  Pa.),  lawn-mower 156,36.) 

Loach  {see  Fish). 

Lobelia  (««e  Horticulture :  products:  flowers). 
Lobster  {see  Fish). 

Locomobile,  locomotive,  agricultural  {see  Machinery:  agricultural). 
Loffoden  (Norway) — 
fishing  industry- 
fish- 

cod 602 

preserved  fish 447,448 

fishing  boats 502* 

Logologo  {see  Fish). 
Lomp  {see  Fish). 
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London  (Enp^land) — 

agricultural  mocbineiy,  manufactured— 

reapLTS 141 

mowcrH 150 

fishing  industry — 

flsb f. 441 

cooked,  in  tins,  ready  for  use 441 

preserved 441. 442 

in  refri;;eratiDg  apxmratus 442 

salmon 4U4 

sponges,  trade  in 431 

isinglass 442 

trade  in  larval  food  for  (  sh,  collected  from  the  mud-hanks  of  the  Thames 475 

horses- 
brewers' horsi-s  of  Linculnshiro  breed  335 

said  to  he  the  largest  in  t'o  world 335 

omnibus  horses  fed  ou  crushed  grain 204 

horticulturt> — 

ilowers,  ferns,  gnrenbouso  plants,  etc.,  exhibited  at  Versailles  ( Augost,  1878),  lists  of 402-404 

London  (England)  Farmers' Club  promoted  feeding  of  kale  to  sheep 273 

Long-horn  cattle  (see  Agricullure :  live  stock). 
Loug-tsing-ya  {gee  Fish). 

Jjongworth,  XichoLis  (Cincinnati,  Ohio),  grapes  cultivated  by 411 

Lonqu6ty  &  Co.  (Boulogne-sur-Mcr,  France)  furnished  Portlanil  cement  for  the  aquarium  at  the 

Trocad6ro 452 

L'Oricnt  (Morbihan,  France) — 
fishing  industry— 

oyster-cultural  apparatus 434 

prod  .ctions - 434 

ntensUs 4;m 

maritime  fisheries 527 

sardines 527 

Loto  (see  Fish). 

Lotte  (see  Fish). 

Lowcock  &  Barr  (Shrewsbury,  England) — 

two-wheele<l  plow,  ilhistration 23*,  24 

clod-crusher,  illustration 99* 

mower  entcivd  for  ti'st.  but  withdrawn 150 

straw-cutters 200 

safetv-lever 201 

Ix)wer  Austri.->  (see  Austria-IIungary :  provinces). 

L  izier,  secretary  of  the  Mutual  Aid  S(»eiety  of  tho  Market  Gardeners  of  the  Seine  (France) — 

commissioner  to  investigate  the  utilization  of  Paris  sewage  in  hor.icullural  operations  (1877) .  415 

Lnndflord  (Norway) — 
fishing  industry — 

herrin;^-iit»hinji  btiat 430* 

Lyons  (Hhdoe,  France) — 

agricultural  machinery  manufactured — 

apple-presflos 227*,228 

Mabillo  Frdres,  15.  ( AmlM)i.se,  Franco),  grape-mill,  illustration 223*,  234 

cider  and  oil-press,  illustration 235*,  226 

Macaroni  (iree  A|;ricultun- :  munufacturrs). 
MeCloud  River,  California- 
fishing  iudustrj-— 

salmon  egps  from,  used  to  stock  rivers  of  France  456 

McCormick,  Cyrus  U.  (Chicago,  111.)— 

binding-reaper  tested 12i»-13C 

grand  prizo,  awarde<l .k 8, 123 

gold  medal  of  the  Royal  A{];ricultural  Society  awarded,  at  trials  at  Bristol,  England, 

September,  1878 121 

illustrations  of 124M26* 

dynnmoraetrical  trials  of  134,135 

special  prize  of  a  Sdvres  vase  (mtc  frontispiece) 140 

made  officer  of  the  Legion  of  Honor 140  noU 
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McConnick,  Cyras  H,  (Chicago,  IlL)— 

elected  correspoDding  member  of  the  Academy  of  Sciences,  Institute  of  France 140  noU 

mower 150 

SCacedon,  K.  Y  — 

agricnltaral  machinery  manufactured — 

grain-drill 8,105 

hoTBo  bay-rakes       161, 182 

MACHINERY  (including  tools,  implements,  appliances,  processes)— 

AOBICULTUBAL— 

classification  of  exhibits  (Group  Vlir,  Class  76) 2, 10 

nmbiguityin 10,11,25 

Kbpout  on  ' •  Agiucultural  I>ipl£ME.\T6, "  by  Edwakd  n.  Knight,  LL.  D 1-2*6 

exliibits  and  manutictures — 

plows 16-52 

local  differences  in  construction 10, 18, 19 

classification 18 

single  plows " 19-28 

wooden  mold-board — French 20* 

chanue  &  chaine—Frcnch 20* 

with  avant-train — French 20*.  21 

Brabant  simplo— French 21*,  22*,  23 

one- wheeled — French , 22*,  23 

two-wheeled,  with  jointer— French  23*,  24 

two-wbeeled— £n;ilish       23*,  24 

revolving; mold-board — English    24*,25 

••bridle"pattem,  wheel— English 24* 

Michigan  rod-beam — American 25*,26 

movable  point— Frenc  h 25*,  26, 27 

monosoc — French 26*,  27 

ironboam  "swing"— American 26*,  27, 28 

center-1  ever— American 27*.  28 

Reeso  combination— American 28* 

turning  mold-board  plows 28-33 

shifting  socket-piece 29* 

toume-oreUlo  (oharruo  Wasso)— French 28*,  29*,  30* 

hillside— American  30* 

turn-wrest — ^English 31 

Brabant  doable— French ^ 31*,32 

with  skim-colter- French  — 81* 

subsoil-talons— French 32*,33 

skim-share— French 32*,  33* 

subsoilplows 34-36 

subaoiler- French 34*,  35* 

Brabuit  subsoiler— French 34* 

scarifier— French 34,35* 

draining  plows 36-38 

mole-plow — French 36*,  37* 

drainer— French 37* 

trenching— French   87*,38 

ditching-machine — American 38 

ridging  plows 38, 39 

French 38* 

clearing  plows 39 

deboiscuse — French •  39* 

sulky-plows - 39 

Gilpin — American    40* 

gang-plows *  39-40 

bisoc— French 41*,  43, 44*,  45* 

Deere— American 43*,  44 

double-furrow — £o;!li8h 45*,  46*,  47 

bisoc  double — French 46*,  47 

triaoc — French 47* 

three-furrow — English , 47*,  48* 

5-plow  leveling  implement— French  48*,  49 
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HACHINEBY— Contiuued. 
Agbicultubai^- 

exhibits  and  mooufacturea— 
plows— 

claaaificatioD— 

root-dig{;er8 40-52 

potato-diggers 49,52* 

simple  effct— French 48*,  50 

double  cffet— French 50* 

English 60* 

Ami'rican 50,51* 

beet-root  puller— French 51*,  52* 

digger — French 52* 

steam-cultivating  apparatus S^SA 

traveling  engine  system  unsuccessftd 63 

direct  (double  engine)  system— English 62,63-69 

cost  of  equipment— English 63, 64 

installation  of— English 65* 

plowing  engines — ^English 66* 

rope-porters — English 67* 

locomotives  <u8cd  in  pairs)— English 67*.  6S,  69 

fnrmcis' engines  (for  all  purjwses) — Knglish 6S*,69 

singlc-eu;:ino  and  opposite-headland  anchor  system — English G2, 63,  G9-71 

instalhitiou  of— English 70* 

cost  of  equipment — English 70, 71 

engines  with  2  winding-drums — English 70*,  71 

headluml  anchor— English 71* 

roundabout  system 02,63,71-80 

installation  of— English 72, 73*,  74, 75 

cost  of  oiiuipnient — English 76, 77 

agricultural  locomotive  engine — £]nglish 71,72*,  74,75 

windlass — English 74*,  75 

anchor— English 74*,  75, 76 

portable  engine  and  rear  windLiss — Engliph 75*,  76 

with  detatchcd  windlass — English 76* 

combined  engine  and  windlass — English 76, 77* 

self-acting  and  self-moving  anchor — English 77* 

locomobile  and  tuckk? — French 78* 

locomobile  (for  all  purposes),  with  detached  windlsss — French 78;  79* 

installation  of— French so* 

implements 81-89 

balance-plows,  C-furrow — English 81*,  82 

Sfurrow- English 82* 

plow  and  subsoiler— English 82, 83* 

grubber  ("knifer")— English 60,83* 

double-action  steam-cultivator — English 83, 84* 

turning  cultivator — English 84*,  J5 

turning  harrow — English 85.66* 

steam-harrow — English 86* 

harrow  and  secd<'r  combined — ^English 85, 87* 

steam-roller — English 87* 

disking  macbino^English 88* 

draining  plow — En^ilish 88* 

reclamation  plow — English 88,89* 

cultivators 90-94 

horse-hoes— French 90*.  91* 

cxlirpat«ur— French 91* 

lever-cultivator — English 91-92* 

scariflcateur-extirpateur— French  92* 

•'Peerless "  cultivator- American  92, 93*,  94 

5-tine  horse-hoe  and  grubber— English 93*,  04 

harrows £5-96 

tiexiblo— French 95*,96 

with  handles — English 96* 

chain— English '. 97*,  jg* 
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MACHINERY— Continaed. 

AOBICULTURAL— 

exhibits  and  mannfjACtores— 
harrows— 

with  rotating  spiked  rollers— Norwegian 08 

cutter-flisks — American 98 

Lind-rollers 99-101 

clod-crushers— English 99*,  100* 

crosskill— French lOOMOl 

clod-crasher  and  compressor— French 101* 

seeding  and  sowing  machines 102-119 

grain-drills 103-111 

French 103M04, 105, 106, 107M09 

English 104*,  108*,  109 

American 105*,  106*,  107, 108* 

tnmip  and  beet  seed  drill— English 109*,  110 

grain  and  seed  drill— French 110*,  111 

broadcast-sowers 111-114 

seeder— English 111*. 

seed-so  wer— Danish Ill*,  112* 

seeding  barrow— English 112*,  113 

Swedish 113 

broadcasting  plate  (attached  to  drills) — French 113* 

centrifugal  hand-seeder^— French '. 113*,  114 

fertilizer-sowers 114-116 

combined  drill  and  fcitilizer — American 114*^ 

French 116*,  116 

combined  beet-seed  and  fertilizer  drill— English 115*,  116 

beet-seed  planter  (attached  to  drills) — English 116* 

single-row  planters  and  seeders 117-119 

cnpfeed 117* 

brash-wheel  feed 117* 

Proven9al  plow-drill — French 117* 

seed-drUls— Italian 118 

rayonneur  (marker) — Frencli 118* 

seed-planters 118*,  119* 

hand  seed-drill 110* 

harvesting-machines 120-160 

binding-reapers 123,140 

wire-binders— American 123, 124*,  125, 126*,  127, 128, 129, 130*,  131, 132*,  134, 135 

string-binders— American 123, 134, 135, 136*,  137 

wire-binders— English 123,138 

string-binders— English 123,137 

wire-binders— French 123, 138 

hand-bands— French , 138* 

automatic  tie— French 139* 

reapers 141-149 

single-wheel  sweep-rake — American 142*,  143*,  144 

"Progress"  selfraker— English 144, 145*.  146 

sweep-rake  single-wheel— English 146*,  147 

dropper— French 147*,  149 

single-horse — American 149* 

mowers 150-155 

"New  Champion"— American 150*,  151*,  152*,  154 

one-horse— American 152*,  154 

"New  Buckeye  "—American 153*,  154, 155 

"Eagle"— American 153*,  154, 155 

"  Paragon  "—English 154*,  155 

"  La  Fran9ai8e  "—French 165* 

lawn-mowers 156 

steam-reaper— English 157, 158*,  159 

horse-rakes 160-166 

French 160* 

English 100,161* 

riding— French 161 


* 


652  INDEX. 

P*ge. 

MACHINEKY^— ConUnuod. 

AUUICULTUKAL^- 

exhibits  and  manufactnrea — 
harvesting-mac  hineB — 
horsu*rakc8 — 

self-dampiup;,  riding— En;;iittb 161Mft!- 

wnllsing— EngliHh 163* 

turning— Engliali    —  163*,  1G4 

rcvereible— Frcncii 104" 

Ilollingswuiib — AnnTican    164, 105* 

8elf-dumpin<; — Aiiic'ri<':m 165 

hay-tcddiTs — l-'n-ncb 165,166* 

English 166* 

horae-powers 167-170 

<)ut'-bon»o.  ovi'thead— I''i-<'ni*li      . 167*,  160 

vertical,  overheail-nMl— Fn  ndi 168*,  169 

overhead  coluinuai ,  ^vit b  liaiul-  wbecl— French 168*,  169, 170 

ground-rod — Freaeb 169*,  170 

tbraHhing-niacbinej) —  • 171-1S4 

band-t  hraaber— Fn'nch 172*,  173 

one-borao  power — French 172*,  173 

IMJrtablo  thnmbor,  mounted  horw'-iwwer — French    173, 174* 

firMt-cla88  tlirasher— English 173,175* 

American ' 171,175 

oblique-slotted  beater— French , 175,176* 

Imnd-cutting  and  Belf-fee<ling—  En;;risb  176*,  177 

automatic  feeder — English 177*,  178* 

strow-elevator^-Englisb 178, 179*.  180*.  181, 182 

Btniw-buiuing  engines — Englisb 181*,  182*,  183 

liullcr  for  clover,  Incem,  etc. — French    IK*,  lt4 

grain-cloaners 185-109 

necessity  of,  in  Prance 185 

classiflcation 185,186 

blast  and  aspirators 188,187 

aspirat  ing  winnower- French    186, 187' 

graduated  sieve  187-169 

cleaner  and  separator— Englisli    187, 188*,  1»9 

adjustable  cylindrical  sieve 189-191 

scii'en,  wit  h  stone-separator— En;;Iish  18&*,  190* 

perforat^'d  and  dentexl  plates     191-198 

rid<ne-8orter— French 191*,  192 

grain-sorter  (trieur)— French       192, 193*.  194*,  195*.  197 

barley-sorter  for  brew«»rie.s —  French    195* 

si  fling-sorting-separator — Fieuch ...•. 196*,  107 

percussion 198,199 

8t<meelearer— French 198*,  109 

aspirating — French 199* 

straw  cutters    200-202 

English 200*,201 

furze-cutters— English   201,202 

grain-crashers 203,205 

aplatisscur  (Ilattcncr)— French    203* 

crusber  for  ix'ans,  pease,  etc.— English    204' 

kilibler  for  oats,  beans,  etc.— English 264*,  205 

oilcake  breaker-English 905* 

root-wasbers,  cutters,  pulpers  206-211 

washers— French .206*,  207 

potatoassorter- English 207* 

cutters— Fn-nch 207,208*,2ir 

English 208, 209*,  210* 

shredders— English 209,210* 

food-cooking  apparatus    212-215 

portable— FVench 212* 

ngrirultural  caldron— French    212,213* 

Iwiler- Freui  h  213*.  214 

steam  apparatus — English 214*.  21 S 
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Pago. 
MACHINERY— Cuutinued. 
Agricultural— 

exhibits  anil  mnDufacturrs — 

vineyard  impletuents 21&-220 

plows— French 21G*,  217*,  218 

ddchimsscuse— lYench 210*,  217 

rechau8«cu80— French 217* 

for  hilly  ground — French 217* 

double  mold-board — French 218* 

bisoc — French 218* 

15urj:undiau— French ; 219* 

horHe-lioi— French '  210*,  220 

haiTov.- — Fn»nch 210^,220 

ewrnper  and  rake — French 220* 

6;^api)oir« 221-224 

fCiape  rrusliin^  and  stalking  machine — French •_';:!*,  222*,  223 

prapc-i:nirther,  hand — Fn^nch 223*.  224 

grape-mill- French 223*,  224 

muHt  and  wino  heater — American 224 

wine,  eider,  and  oil  presses 223-234 

screw  eider  or  oil  press,  portable— French 226*,  22G 

constant  movement — French 220* 


t  hn'e-apeed  mechaniHra — French 


lever  diU'erential  press — French 227*,  22i* 

wiue  and  eider  press — French; r 22S* 

hy<lpaaric  pres»— French 228, 220^* 

oil— French 229*,230 

combined  screw  and  hydraulic  press — French 230*,  231 

wine  r.nd  eidrr—  Fr«*nch 231*,  232 

wine  and  eider  hand  press — French 232",  233 

topple  pri'ss- French 232*,233 

e^iisson,  tampon,  and  barrel  for^— Frericli    233*,  234 

baliug-presses 235-238 

hay-presses — American 235 

tmssintr-press — French 236*,  237, 

forage-press — French 237, 238* 

rat  i<»u-pres«— French 238* 

hwlge-clippin;;  machines — English 239*,  240 

electric  light,  for  Held  work  at  night— French 241*,  242 

silos,  for  storing  maize  and  fo<lder— French 243-254, 247*,  248*.  250* 

American 248, 250, 251, 254 

ensilage-cuttor — American 249 

engines — 

not  reported  upon  by  jury  en  agricnltural  machinery  167, 184 

for  steam -plowing,  etc.  <«e«  steam-cultivating  apparatus,  aborw). 

l(M;omobile  for  general  form  work — Fn»,nch 78*,  173 

English 173 

Ht  rawbunilng  agricultaral  engine^s^English     181*,  182*,  183 

field  tri;:ls  of  machinery  exhibitc<l 9-15 

opposed  by  British  Commission 11, 12, 13 

deilinedby  British  exhibitors 13,17.25,40,45,141,144,150 

of  harv(?sting  machinery-,  at  Marmont,  July  22  .'.ml  2.*» 13, 14, 120-106 

eomjietitors 123, 141. 142, 150, 157, 100 

map  of  field 121*,  141 

oindingre.ipcrs 122, 123-140 

reapers 141-140 

8team-reai>ers 157-159 

mowers 150-155 

horse-rnkes.  hay-teilders.  etc 160-166 

of  plows,  cultivators,  etc.,  nt  Petit-Bourg,  July  20 14, 16-52 

competitors 17,18,53,102 

map  of  field 16* 

horse  and  hand  plows 16-62 

steam  plows  and  cultivators 17, 53 

seeding  and  sowing  machines  102 
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HACIUNEIIY— Continaed. 

AORICULTURAL— 

field  trials  of  machinery  exhibited — 

of  tbrnahing  machines,  haypreases,  etc.,  at  the  Eaplanado  des  Invalidea,  An* 

pu8t4 14,175,235 

^compotitort) 175 

of  lawn-mowern,  on  tho  Champ  do  Mars,  Angnst  8 14, 150 

of  stexun  plows  and  caltivators,  GrODessc,  Augnst  12 14, 17,  S3 

EXGINKS— 

pumping-enginoR  for  irrigating  Holds .*. 414, 418 

aerating  water  in  aqnaria,  reservoin,  etc ..  451',  452" 

Textilb— 

manufacturing  fishing  nets 430, 441, 445 

MoMorray.  Louis,  &  Co.  (B:iltimoro,M(l.),  oysterH  in  cans 449 

awanlod  gold  medal 449 

Mackerel  dee  Fish). 

Macon,  a  Japaoowe  species  of  salmon  {gee,  also,  Fish) 443 

Maoropods  (tee  Fiah). 
Madropores  {tee  Fish). 

Magnan,  L.  ( Alx-en-Provcnce,  Franco),  plow -drill,  illustration 117* 

Magnolia  (te«  Horticulture:  products:  trees). 
Maine  (tee  United  States). 
Maine,  Province  of  (Normandy,  France)— 
agriculture- 
live  stock — 

Percheron  horses  (originally  from  Le  Perche)  .  338, 339 

bred  in  United  StAtes 338 

used  in  omnibuses,  etc.,  in  Paris 338, 339 

Mame-Simon  (Charcnte-Inf6rienre,  France)— 
fishing  industry- 
oysters 430 

Maison-AIfort  (Seino,  Franco)- 

agricultur.il  machinery  manufactured — 

grain-drills ^  .^ 109 

Maize  («r^  Agriculture:  products:  com;  alto,  Uorticulturo:  products:  com). 
Maldon  (England)— 

agricultural  machinery  manufactured — 

oats  and  beans  kibblers 2U4*,2rt5 

root'Shrcddcrs 209, 210* 

Maldon  Iron  Works  (Maldon,  England),  Biddell's  oats  and  beans  kibbler,  illustration 204^  205 

root-shredder,  illustration 209*,  210 

Malt  («ee  Agriculture:  manufactures). 
Manche  (depart iiu-nt  of  Normandy,  France) — 
agriculture — 

ojittle 314,315 

fisheries ^ 431 

Manchester  (England)— 

agricultural  machinery  mannfacturiMl — 

mowers 150 

reapers 141 

meat,  etc.,  preserved  in  glass  441 

Manetti  {tee  Ilorticulture:  products :  flowers,  etc). 
Mangold  wurzcl  (tee  Agriculture:  products). 

Mannequin  (Troyes,  Franco),  wino  and  elder  press,  hydraulic,  illustration 228, 229* 

oil-press,  hydraulic,  illustration  220*,  230 

Manois  (Ilaute-Mame.  France) — 

agricultural  machinery  manufactured — 

plows 18 

Maple  («e0  Horticulture :  products:  tr(>es). 
Marchais  (Gironde,  France)— 
fishing  industry- 
oysters 433 

Marchienne-au-Pont  (Belgium)— 
fishing  industry- — 

rods  and  utensils 424 

preserved  fish 425 
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Mar6chaTix  (Montmorillon,  Franco),  plows  tested 18 

MaTennes  (Charente-Inferieure,  France)— 
fishing:  industry — 

oysters • 433 

Margaritana  (tee  Fish). 

Hargottin,  J.,  fils  (Boar^-la-Rcine,  Seine,  Franco)— 

horticultural  exhibit 364 

grapes 379 

Margottin,  p^ro  (Bonrg-Ia-Keine,  Seine,  France) — 

horticnltural  exhibit 3C4 

Marigold  (MS  Horticulture :  products:  flowers). 

Mariuo-Tardioli  (Arceriah  Italy),  seeder  tested 102 

Markt  &  Co.  (Xew  York  City)— 

horse  hay-rake ..         161 

bronze  medal  awarded 8 

tested 160 

sclf-t  lischorging  apparatus 161 

lawn-mowers  365 

Marl  {tee  Agriculture :  fertilizers). 
Marmonler,  F.,  Ills  (Lyons,  France) — 

apple-press  lever,  differential,  illustration U27*,  228 

three-speed  mechanism  of,  illustration  227" 

Marmont  (Seine-et-Mame,  PYanco) — 

field  trials  of  agricnltuml  machinery  shown  at  the  Exposition,  July  22  and  25, 1878 13, 14 

map  of  the  trial  grounds 120^,121,144,160 

harvesting-machinery  tiials,  Julj*  22 121, 122 

binding-reapers 123,131-133,139,140 

reaping-machines 131-134 

mowers    130 

horse  hay  rakes,  tedders,  etc 100,164 

steam-reapers 157-139 

dynamouietrical  tests,  July  25 134, 135, 143, 150 

binding  reapers 183, 134, 135 

reai)ing-machines 134, 135, 143 

mowers 134,135,130 

Marot  Ain6,  J.  (Niort,  France)— 

grain-sorter  (trienr),  illustration 192, 193M96, 197, 199 

prizes  received  by 102 

dented  plates  of,  ill  ustration 194* 

dented  and  perforated  platen  of.  illustration 195* 

barley-sorter  for  breweries,  illustration 196*,  196 

Marshall,  Sons.  6c  Co.  (Gainsborough,  England) — 

band-catting  and  self-feeding  thrashing-machine,  illustration 176*,  177 

straw-stacker 17&-182 

rigged  for  use,  illustration 179* 

folded,  illustration 179* 

Marseilles  ( Bench es-du-Ilh6ne,  France)— 
horticulture- 
fruits  378 

pears 378 

grapt's 379 

(lestriiction  of,  by  the  phylloxera . .  408, 410 

fishing  industry — 

utensils  manufactured 431 

hooks 431 

aquatic  collections,  publications,  etc 436 

coral  lis  :ing  on  coasts  of  Algeria  forii:crly  a  monopoly  of  citizens  of  Marseilles 437 

tunny  fishery,  with  mandraques 535 

Martel,  Charles,  said  to  have  captured  Arabian  horses  from  the  Saracens  (A.  D.  732),  whence  the 

French  Limousin  breed 339 

Martigues  (Franc<*)— 
fishing  industry — 

tunny  fishery,  with  mandraques -  ... , 535 

Martinique  (gee  France:  colonies). 
Maryland  {»ee  United  States). 
Massachusetts  {tee  United  States) 
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Mast,  Foos,  &  Co.  (Springflold,  Ohio),  lawn-moTrerti , 365 

Maachamp  Hbeep  (see  Agriculture :  live  stock). 
Mayotto  (get  Frnnco:  colonics). 
Meadvillc,  Pa. — 

ngriculturnl  macbinory  monufactared — 

hay-lt)ailer« 8,160 

Mediterraneun  Sea — 
fish  and  ilAheriea — 

coral 437,4^8 

mackerel 480 

madraqaes  (nets)  aaed  in  captaring 480*,  534, 535 

aardincs  5S7,532 

.    seines  nsoi  in  capturing 532 

sponges 430,437,438 

tunny 534 

collection  of  8ca-])lant8  and  salts  from 436 

Medlars  («ee  Horticulture :  products:  fruits). 
Meixmoron  do  Dombaslo  (Nancy,  Franco)— 

plows  tested 18,40 

plow  mounted  with  avantt  rain,  illustration 20*,  21 

two-wheeled  single  plow,  illustration 26*,  27 

toume-oreillo  plow,  illustration 20* 

charm  sous-sol  (mol?j-plow),  illustration 36" 

draining-plow 37- 

gang-plows  tested 40-44 

awanled  special  prize  of  a  Sevres  vase  (see/rontitpieee)    140 

bisoc,ilIustrQtion,  tests 41*-44 

horse-hoe,  illustration 90, 91* 

grape-crusher,  illustration 223*,2C4 

Melbourne  (Tirtoria,  Australia) — 
fishing  industry — 

collection  of  Australian  fish  (43  varieties  namtnl) 442,443 

Melons  (««c  Ilorticiilture:  products:  fruits). 
Menhaden  {tee  Fish). 

Ml  ivhines  (Mensi',  France),  use  of  fertilizers  in  farniiug 114, 115 

Mt'rino  sheep  (see  Agriculture :  live  stock). 

Mesembryanthemum  erystullinum  («<>e  Ilorticulturc :  products:  flowers,  etc). 

Meter  (  =  30.37079  inches),  definition  of 42  note 

Metis-merino  sheep  (see  Agriculture:  live  stock). 

Meugniot  Ain6  (D^on,  France),  plows  tested 18 

Mcuso  Eiver  (France) — 
fishing  industry- 
crabs 459 

difficult  to  acclimato  in  aquaria 459 

MEXICO— 

nORTlCULTURE— 

flowers — 

zinnias  acclimated  in  France 853 

fruits — 

strawberries,  the  "ever-bearing,"  unsuccessfully  introduced  in  the  United  States. .         374 

similar  to  the  •' Fraiso  Dura,"  of  Franco 374 

Maciiikeky— 
agricultural — 

thrasliing-muchines,  imported  from  England 171, 172 

Miehaux  (France),  model  ornamental  groeuhonse -• 382, 184* 

Miehelin.  secretary  of  the  Horticultural  section  of  the  Agriculturists  of  France — 

commissioner  to  investigate  the  utilization  of  Paris  sewa;;e  in  hort  icultural  opemtions  ( 1877) .  415 

Michigan  (see  United  State*). 
Middlesex  (England)- 
agriculture — 
live  stock — 

swino 825 

bred  in  France 826 

prize  of  the  Agricultural  Society  of  France  awarded  to .* 826 


INDEX.  657 

Page. 
Middletown,  Conn.— 

machinery  manofkotored — 

pnmpn    365 

Mignonetto  («f f  norticnlture :  i»rodaots:  flowen). 
Millet  («f0  Agricnltaro:  products). 

Millimeter  (=0.03037  inch), definition  of 42note 

Millot  (Mcrchincs,  Franco),  nso  of  fertilixerB  on  his  farm 114, 115 

Milne-Edwards,  A.  ( France),  promoter  of  i»iAciciilture  . . '. 4L*1 

Mimulus  («^«  Ilorticulturo :  products:  dowurs). 

Minnow  (tee  Fish). 

Miqnclon  («00  Franco :  colonies:  Saint'Pit^rro  and  Miquelon). 

Missi-nelly-accari  («f«  Fish). 

Mohamed  Towfik,  Khedive  of  Ejxypt.  introduced  English  steam-plowing  apparatus  in  Egypt. .      61,  tH 

Moh6  (India)— 

fishing  industry — 

fish,  dried 439 

oil 439 

isinglass 430 

Moissac  (Tame-et-Garonne,  France) — 

agricultural  machiuery  manufactured — 

grain-cleaners 186 

Mole-plow,  definition  of  («e«,  a2«o,  Machinery :  agricultural) 31^ 

Moline,  IlL— Deere  &,  Co. 

agricultural  machinery'  manufactured— 

cultivators 8, 02, 93',  04 

plows 8,17,27,40-44 

Hwing 26*,27,28 

snlky ^...„ 39,40' 

gang 40-44,43- 

MoIIusks  (»ee  Fish). 

MonoHor  (fr/*  Machinery :  agricultural:  plows). 

Montargis  (Loiret,  France)— 

agricultural  machinery  manufactured— 

wiuc-prcRHes.  screw  and  hydraulic *. 230' 

Monterau  (Selne-et-Mame,  BYanco) — 

agriculturnl  machinery  manufactured — 

plows 18, 20*.  21*,  22*.  23 

Montmorillon  (Vii-nne,  Fran<'e) — 

flj^rieultural  machiuery  manufactured — 

plows m 

Montpellior  (Frani-e)   - 
horticultun: — 

praiies 407 

methods  of  arrowing 407-409 

deiitruction  of,  by  the  phylloxera 407-410 

introduction  of  American  vines. 408-411 

congress  of  grape- pro werj*,  to  consider  the  devastation  by  tho  phylloxera,  and  the  intro- 
duction of  American  vines 408-410, 413 

wine-makin<; 407 

Montreuilsous-Dois  (Seine,  France?) — 
horticultures — 

garden  and  nuraery  pnulucts •. 364 

pen<':hes  375 

pears   378 

apples 378 

Moravia  (ttrti  Ausrria-nuu);;ar>' :  provinces). 
Moreau-Chanmicr  (Tours,  France) — 
vineyanl  plow — 

illustration 216' 

for  hilly  ground,  illustration 217" 

double  mold-boartl  plow  (buttoir),  illustration 218* 

Morlais  ( France) -- 
fishinp;  industry — 

ntensils  manufaetun-d 430 

Mominjz-glory  («re  Horticulture:  pro<lucts:  fiowers). 

42  r  K — ^VOL  5 
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Morris,  Francis  (Oakland  Manor,  Md.),  nae  of  silos  for  ensilage  of  maise,  on  the  system  of  An- 

f;u8to  Gol&rt,  of  Burtin,  Franco 248.249,254 

Morvan  Sc  Di^assallo  (Douamencz,  Finist^rc,  France),  inventors  of  artificial  hard  roe,  bait  for 

sardines o 582,533 

Moser  (Versailles,  France),  horticultaral  exhibit. 348,364 

Moss  (Norway) — 

fishing  industries — 

fish,  preserved 448 

anchovies 448 

exported  to  Australia 448 

Denmark 448 

Franco 448 

Germany 448 

Great  Britain 448 

Holland 443 

BuBHia 448 

Sweden 448 

Mother*of-pearl  (tee  Fiah). 
Moulins  (Allier,  Franco)— 

agricultural  machinery  manufactured — 

plows 8(y» 

Mountain  sheep  {see  A;;riculturo :  live  stock). 
Mowers:  (see  Machinery :  a^^ricultural). 
Mulberry  («M  Horticulture :  products:  trees). 
Mules  (see  Agriculture:  live  stock). 
Mullet  (see  Fish). 

Murct,  H.  (France),  Memlwr  of  the  Jury,  Class  76   7 

Musas  («ee  Horticulture :  products:  flowers). 
Mushrooms  (9r«norticu1tur(>:  products:  vegetables). 

Music,  Swiss  cattle  said  to  be  fond  of 812 

Musselburgh  (Scotland)— 
fishing  industry — 

herring  and  mackerel  nets 441 

Mussels  (see  Fish). 
Mytilns  (see  Fish). 

Xancy  (Meurthe-et-Mosclle,  France) — 
agricultural  machinery  manufactured — 

plows 18,10,40 

mounted,  with  avant-train  18, 20*,  21 

swing 18 

subsoil 18 

ridging 18 

bisoc 18,41*-44 

single,  two- wheeled 26*,  27 

toume-oreille 29* 

mole  (sous-sol) 36* 

draining 37* 

gang 40^^ 

horse-lioo 90,91* 

grape-crusher 223*,  224 

Xangis  (Seiifc-et-Mamc,  France) — 

agricultural  machinery  manufactured — 

seeders 102 

reapers 142,148,149 

mowers 150 

Xantes  (Loire-InfcTionro,  France) — 

agricultural  machinery  manufa<:tnr(.>d — 

mowers 148,149 

fishing  industrv' — 
fish— 

prescrve<l 432 

sardines 432 

tunnies 432 
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Napoleon  in  (France),  efttablishod  fish  cnltnre  at  Hfiningen 422,423 

Narwhal  <«««  FUh). 

Kases  (see  Fiah). 

Nastnrtinm  (see  Hurticnltnre:  prodncta:  flowers). 

National  School  of  Eorticulturo  ( Veraaillea,  France),  horticultaral  exhibit 304 

fmita  exhibited — 


pears 


378 


grapes 379 

methods  of  growin;: *^ 

Nealc,  Melville  Thomson  ( Tendon,  England),  string-knotting  sheaf-binder 123, 137 

Nectarines  {see  Ilorticalture:  products:  fruits). 

Needle-fish  (see  Fi!«h). 

Negcnoog  kassonrouranwa  (tee  Fish). 

Nepenthe  (see  Ilorticiiltaro:  products:  flowers). 

NETHERLANDS  (see,  also,  Amsterdam,  Goor, 

Brabant,  Ylaardingen)— 

Friesland, 
Agkicultuue— 

condition  of 278,279 

hind,  division  of 278 

rotation  of  crops 279 

use  of  fertilizers 279 

prodncta — 

cereals 278,279 

production 279,296 

barley 279 

production 279,290,297,299 

buckwheat 279,298 

pnwluction 279,290,297,299 

]ilnnted  instead  of  a  dead  fhllow 279 

com  (maize) 278 

oats     279 

production 279, 290, 297, 299 

meal  of,  largely  used  as  food 279 

rye 279 

production 279,290,297,299 

wheat 278.279 

prwluction 279,290,297,299 

clover 279 

colza 279 

flax 278,279 

leguminous  plants 278 

beans 279 

pnxluction 279 

]»otatoe8 279 

pro<luct  ion 279 

tobacco 278,279 

turnips 279 

live  stock — 

core  in  raising 279 

cattle  (Holstcins)  bred  in  Sweden 284 

dairy  products 278,279,284 

butter 279 

cheese 278.279 

export/* — 

beans   279 

butter 279 

cereals 279 

bailey 279 

buckwheat 279 

oats 279 

rye 270 

wheat 279 

cheese 270 

potatoes • 279 
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27£TH£BLAXDS-<:oiitinued. 
Agbiculture— 
imports— 

beans 279 

cereal* 279.297 

barley  279 

bnckwbeat 279 

oats - 279 

rye 279 

wbe^t 279 

potato«^H 279 

live  stock — 

a8m*A  'ind  niulr»— 

iiunil»cr 304 

cattlf— 

number 304 

att<*nt ion  jmitl  to  breeding 279, 340 

varieties — 

nemish 313 

inU'rbred  with  Hollandaiso 313 

awarded  grand  prize 313 

Ilollandaiac,  or  llolstein 811,312,313,315,340 

Biiid  to  bavr  ori'jiDated  in  Scbleswig-Holstein 311 

allejzed  progenitors  of  English  breeds 311 

acclimated  and  bred  in  Sweden 284 

United  SUtes 311 

dairy  products :  butter  and  cheese 278, 279. 312, 313 

goats — 

number 304 

hoises — 

number 304 

varieties — 

FlemiMh  draft-horse 334,340 

coacli  burses 334 

acclimated  and  interbred  in  England 3d4, 33a,  336 

Scotland 335,338 

sheei>— 

number 304 

varieties — 

FlemlHb 320 

interbre^l  in  Franco 320 

Ilollandaise 324 

Polder 324 

Texel 324 

swine — 

number 304 

Fish  and  Fisiii-Ciltttiie— 

exhibits ~ 443,444,477 

manufactures — 

nets 443,444,480 

for  herring  llHliory 443 

with  iron  chains,  for  load  lines 480 

fish,  cured,  pw-served,  etc 477 

settwe<*d,  dried  nnd  condensed 444 

imuorts — 

anchovies — 

from  Norw.ny 447,448 

herring — 

from  Norway 447 

EAST  INDIA  COLONIES— 
Fisiiixr,  Industry— 

collei'tive  exhibit  of  products,  utensils,  etc 444 

fishing  apparatus — 

of  Amboina 444 

BantUennasin 414 
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KT.  THERLANDS— Continued. 
EAST  INDIA  COLONIES— 

FiSHIKU  IXDCSTRY— 

colltrctivtt  exhibit  of  prodacta,  utensils,  etc.— 
fishing  apparatus — 

of  Batavia  (Java) 444 

Hila 444 

Padang 444 

Pamaio 444 

lines  and  nets — 

of  Amboina 444 

Bancyermasin 444 

Billiton 444 

Now  Guinea 444 

Pautianak 444 

Samarang 444 

seros — 

of  Amboina 444 

Batavia  (Java) 444 

BUliton 444 

Hila 444 

JAVA— 

Macuisrky— 
agricultural — 

ancient  implements  exhibited ...p^ 10 

subsoil  plows 33 

drill  plows 117 

WEST  INDIA  colonies- 
Fishing  Industky— 

collection  of  fl^h,  in  wax,  from  Surinam 444 

asflipa 444 

bbinu 444 

matelitt  (silums) 444 

anler 444 

Iwttrmarme  I  jo 4  44 

catharina   444 

couluAt-matouari 444 

logologo 444 

lomp 444 

roissi  nelly-accari 444 

ncgcnoog  kassonrourauwa 444 

ouronenijflo 444 

patakker 444 

quoiqiioi  assa 444 

saulc-botto 444 

snm'k  pirapau 444 

touroulourou-witwittie 444 

witnipa  JcraAi 444 

warokou 444 

wittciquiqui 444 

isinglansof  the  silnrus  parkerii 444 

Kettoyenr,  French  grain-cleaning  machine,  definition 185 

Nevers  (Ni^vre,  France)— 

agricultural  machinery  manufactured — 

scariflcateur-extirpateurs 92* 

hay-r«ik«'B 100 

Newark,  N.  J. — 

agricultural  machiuf^ry  manufactured — 

liftiug-Jacks 8 

hay-prcMses 236 

Newburgh,  N.  Y — 

agricultural  machinery  manufactured — 

la>vn-mower8 15(J,  305 

New  Caledonia  {see  Prance:  colonies). 


662  INDEX. 

XewfoundlaDd  (»ee  Great  Britain :  colonies). 
New  Guinea  (i>ee  Netherlands:  East  India  colonies). 
New  Jersey  (#e«  United  Stat«s). 

Now  South  Wales  {see  Great  Britain :  colonies:  Australia). 
New  York  {tee  Uuited  St^ites). 
New  Tork  City- 
agricultural  and  hoiticultural  machinery  maaufactared — 

harvesters 8 

hay-rakos 8,160.161 

onBilap'Cuttcrs 249 

lawn-mowers 965 

pumps 365 

Bartholdi's  colossal  figure  of  Liberty  for  the  harbor  of 351 

fishing  industry — 

fish,  canned 441i 

cod,  boneless 449 

whalebono 448 

New  York  riow  Company  (New  York  City),  cnailage^mtter 249 

New  Zealand  {see  Great  Britain:  colonies). 
Nice  (France) — 
horticultun;^ 
fruits- 
peaches 375 

Nicholas,  Grand  Duke  (Russia),  breeder  of  horses 382,333 

exhibited  horses 332,333 

NicodFrdres  (^temoz,  France),  plows  tested 18 

Nicolar,  S.  (Igny,  France)— 
fruits  exhibited — 

apples 878 

pears 378 

Nidularium  (gee  Ilorticnlturo :  products:  flowers). 

Nile  River  (E^iypt),  cotton  cultivation  by  steam-tillage  in  the  valley  of  the 61, 64 

Niort  (Deux-Servos,  Franco)  — 

agricultural  machinery  manufactured — 

grain-sorters 192, 103*-196, 197, 199 

barley-sorters  for  breweries 196*,  196* 

Nobili,  F.  (Florence,  Italy),  grain  and  fertilizer-seeder  tested 102 

Nogent-sur-Mame  (France) — 

nurseries  for  trees  for  the  streets  of  Paris 401 

Normand-Gourdain  (Villers-au-Flos,  France),  plow  tested 18 

Normandy  (France)— 
agriculture — 

implements  and  methods 19 

plows 20* 

apple  culture 225 

portable  cider-presses  taken  fi-om  farm  to  farm 225*,  226 

live  stock- 
cattle 314,815 

sherp .320.823,824 

swine 825 

horses 837-330 

Percheron 83t^839 

bred  in  Unitetl  States 838 

Norsemen,  ancient,  models  of  their  ships  still  in  use  in  Norway 482* 

NORWAY  («M,  alio,  Aalessuud,  Frederikshold,  Moss, 

Arendal,  Hano,  Ois, 

r.crgen,  Hardanger,  Ostero, 

Chrisliania,  Hangesond,  Sira  River, 

Cbristiansund,  Lister,  Stavancer, 

Drontheim,  Loffoden,  Troroso, 

Faomyband,  Lundflord,  Valid) — 

F^ekkfjord, 

AORICULTUBB— 

condition  of 277,278 
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NORWAY— CoDtmued. 

AUUCULUBE— 

prodacts— 

barloy 277,278 

planted  with  oata,  as  "  mixed  grain '* 277 

production 277, 296, 207, 2«8 

beana 277,278 

graaaes 278 

grapea L»78 

millet,  production 206, 21*7 

oata...  277, 27H 

prodaction 277,296,297,208 

peaae 277,278 

prodaction 277 

potatoea 2T7 

prodaction  277 

rye 277,278 

prodaction 277,206,207 

bread  and  dried  cakea  of,  the  ataple  food 277, 28ri 

wheat 277 

spring 277,278 

winter 277,278 

prodaction 277, 296. 207 

import  a— 

animal  prodacta — 

butter 277 

cheese 277 

hides 277 

meat  and  lard 277 

suet 277 

wool 277 

cereals 207 

from  Sweden , 28S 

live  stock — 

cattle,  number 304 

goats,  number 304 

horses,  number 304 

sheep,  number 304 

swine,  number 804 

Fi»n  AXD  Fish-Culture  — 

exhibits 445-448,477.478,480 

list  of  exhibitors 443-448 

special  exhibition  building 478 

Friele's  "Notices  sur  les  Tdcheries  do  la  Nor «  Ago"  (account  of  cod,  herring,  mackerel, 

lobster,  whalo,  seal,  and  salmon  fisheries),  referred  to , 478  and  note 

manufactures — 

fishiug  apppratus,  appliances,  etc.— 

lines 445,630 

nets,  fykes 445,480,481,530 

glass  floats  for  nets 445, 480 

dip 480 

gill 480 

boats 445,481,482-508 

vessel  for  transporting  fish 482 

twelve-oored  fishing  boat 484* 

cod  and  herring  fishing  baat 486' 

fishing  smack  of  Aalesund 488' 

fishing  sloop 48S' 

herrin g  flshin g  boat  of  Lundfiord 400 

seinc-fiahing  boat 492* 

police  sloops 494 *,  490" 

seine-fishing  boat  of  Haixlanger 498^ 

gill-net  fishing  boat  of  Hardanger 500' 

fishing  and  pilot  boats  of  Lister 502* 

four-oared  fishing-boat 604' 


> 
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NOllWAY— Contlnued- 

FlSH  AND  FI8II -CULTURE-- 

manuf.ictun's — 

fisbin;;  npparutuH,  appliances,  etc. — 
boatH — 

pruanm 506* 

Hix-oan;(l  liHbiii{;-boat 508* 

couHtructed  to  be  turned  keeluppermoRt,  by  the  feet  of  the  crew,  in  rough 

wcatbtr i84,502 

fish  products 477,478 

fish  oils 445 

kliplist  (C04I,  salted,  then  dri.  d) 445,446.447 

loiiisk  (owl,  drieil) 446,447 

Hwiniminj;  bladders 447 

Hsb.  pn-Herved 447,448 

In  oil  447 

methodt*  of  eurin;;,  smoking,  salting,  etc 478 

firth-meal 478 

caviare 478 

lianl  cod-roe,  artificial  bait  for  sardine  fishery 478, 532, 533 

piscicultural  api>aratu8 — 

rcservoirn  lor  lobsters 448 

salmon  routes  in  river  Sira 444 

fish  and  fish  pi-oducts — 

anchovies  446,447,448 

caviare 478 

co«l 445,446,447,478,480,481,482,484,486,488,530,532,533 

coil-liver  <j11 482 

fish-meal 478 

haddock 478 

borring 445,446,447,448,486,490,402,498,500.502 

husk 478 

ling f 478 

lobster 448,478 

mackerel  445,446,478,502 

salmon 445.447,448,478 

seal 478 

stockfish  446,447 

whale 478 

exports — 

fish  and  fish  pnMlucts — 

cod 478.482 

haird  roc,  bait  for  sardines  478,532,533 

loFrauco 478,532,533 

klipfisk - 445 

to  Ireland  445 

Scotland 445 

herring 446,478 

to  Denmark 446,447 

England 447 

lYance 446, 447 

Germany 440, 447 

Netherlands 447 

Russia 446,447 

Sweden 446,447 

aurhovies 446, 447, 44S 

to  Australia. 448 

Denmark 446,447,418 

Eugknd 440,448 

France 446,448 

Germany 446,447,448 

Netherlands 448 

Russia 446,448 

Sweden 446,448 

United  States 448 
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FitSll  A>'D  FiBII-CULTUBB— 

exports — 

iishing  appliances,  apparatus,  etc. — 

lines  and  nets 445 

to  French  colonies 530 

Newfoundland 530 

Saint  Pierre  and  Miquelon 530 

Sweden 445 

operatives — 

number  employi>4l  in  lino  and  net  manofactnre 445 

i-leaning  and  curing  fish 445, 440, 447, 448 

fishermen  lost  at  sea 4*44 

governmental  assistance- 
naval  police  service 494 

telegraphic  ailvicoji  of  the  catch,  etc 404 

Glass— 

fioatsof,  instead  of  wood,  used  on  gill-neta 4S0 

ILlCHINKBT— 

agricultural — 

exhibits,  classification  of 11 

harrows 98 

textile^- 

manufacturiu;;  fishing  nets  by  hydraulic  power 445 

^Torwich  (England) — 

agricultural  machinery  mauufactured— 

horse  huyrakcH 163*,  164 

Nursery  of  t  h«;  city  of  I'aris  ( Auteuil,  France),  horticultural  exhibit 364 

Nurseries  of  the  Triannu  (Versailles,  France),  horticultural  exhibit 364 

Nyborg  (Uenmnrk)— 
fishing  industry — 

fish  oil,  porpoise  fat 425 

Oakland  Manor,  Howard  County,  Maryland,  ensilugo  of  maize  practiced  at 248, 249, 254 

Oata  («C(!  Agiiculture:  products). 

Oceanit^  [tee  France:  colonies). 

Odontoglossum  («r«  Uortlculture:  products:  fiowers). 

Ogle  (Eu^land),  invented  dropper  for  harvesters  (1822) 140 

Ohio  {see  United  States). 
Oil  (tee  Agriculture:  manufactures). 
Oleaginous  plants  {tee  Agriculture:  products). 
Oleander  (««;e  Uorticulturo :  products:  fiowers). 
Olives  (*ee  Aj^ricultuiv:  products). 
Olive-oil  {tee  Agriculture:  manufactures'. 
Omble  chevulier  {tee  Fish). 
Ombre  {*ee  FiKh^ 

Oncidium  («re  Horticulture:  products:  fiowers). 

Onions  («?«  A^ricultiin;:  products;  alto.  Horticulture:  products:  vegetables). 
Ontario  (Cauudu) — 
agriculture — 

cereal  production 286 

OPERATIVES— 
wages  of— 

agriculture^ 

in  Al;:eria 57,58' 

France 268 

Scotland 65 

Sweden 284,285 

fishermen — 

in  Franco 530,531,532,634,635 

engaged  "on  shares"  in  Iceland  codfisheiy 530 

Mediterranean  aardino  fishery 532 

Boulogne  herring  fishery 531 

Mediterranean  tunny  fishery 534 
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OPERATIVES— Continued. 
«fagc8  of— 

mechanics — 

in  Algeria 56,57 

wannfacturers  of  fishing  taokl«>— 

inFranco 430 

women  as — 

in  Belgium 287 

France 268,430 

Norway 445»446 

Sweden '2^ 

children  as — 

in  Norway 445 

day's  labor,  length  of— 

in  Franco 268 

work  performed  by — 

in  United  States,  in  agriculture,  greater  than  in  Europe 235 

France,  men  do  work  proper  for  animals 267 

number  employed — 
fishermen — 

in  Austria  (maritime  fisheries) 424 

Franco 520,530,533 

Iceland  cod  fishery 529, 530 

Newfoundland  cod  fishery 529 

fishing-tackle  manufacture,  lines,  nets,  etc. — 

in  Norway 445 

fish-cleaning,  curing,  packing,  etc. — 

in  Norway 445,446,447,448 

shepherds — 

iuGrettco 280 

dangers — 

soal-flshery,  Finland 429 

wrecks  of  fishing-boats,  Norway 484 

slaves — 

food  of,  in  Brazil 2M 

Cuba 294 

Orange  (fee  Horticulture :  products:  fruits). 
Orange  blossoms  (see  Ilorticulturo :  products:  flowers). 
Orchids  (<e0  Horticulture :  products:  flowers,  et«.). 
Oregon  {eee  United  States). 
Orfes  {9ee  Fish). 

Origny-Sainte-Benolto  (Aisne,  France)— 
agricultural  machinery  manufactured — 

clod  crushers 101* 

Orleans  (Loirct,  France) — 

agricultural  machinery  manufactured — 

mowers 150,155* 

roapera 142, 147*,  148, 149 

cider-prcRses  ZSSS* 

OrlofT  Tchesniensky,  Count  (Russia),  breeder  of  horses 332,333 

Orloff  horses  (see  Agriculture :  live  stock). 
Ormessou  (Seinc-ct-Oiso,  France) — 

agricultural  machinery  manufactured — 

fertilizer-sowers 102, 115*.  116 

Ornamental  plants  {sec  Horticulture :  products). 
Osborne  (D.  M.)  MiinufaoturiDg  Company  (Auburn,  N.  Y.) — 
harvesters — 

gold  medal  awarded 8 

binding-reapers 123, 125-136 

illustration 132* 

dynamometrical  trials 134, 135 

reapers  tested 141 

combined  mower  and  reaper  tested 142 

mower  tested 150 

special  prize  of  a  Sevres  viLse  {tee  frontitplece) 140 
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Oscillating  Pam  p  Company  (New  York  Ci ty ) ,  pumps SG5 

Osmantbns  («eeIIorticiilture:  products:  flowers,  etc.). 
Oss  (Norway)— 

fishing  industry — 

boats  used  in  herring  fishery k 492* 

Ostero  (Norway) — 
fishing  industry — 

boats  U8e<l  in  herring  fishery 492* 

Ouronmijfle  (see  Fish). 

Owen,  P.  Cunliffe,  Secretary  of  the  Commission  from  Great  Britain  to  the  Exposition- 
executive  ofljcer  of  the  British  Commission 11, 17 

opposed  field  trials  of  agricultnral  machinery 11, 12, 18, 17, 25 

Oxen  (see  Agriculture :  live  stock). 
Oxfordshire  (England)— 
agriculture — 
live  stock — 

sheep  (Ox  ford  Downs) 821, 322 

Oysters  (ne  Fish). 

Padang  (m?  Netherlands:  East  India  Colonies). 

Paillet  (France),  horticultural  exhibit 348 

Paladm,  Lake  (Is^rc,  Fi-ance) — 
fishing  industry — 

Bavarian  chars  (omblcs  chevidiers) 457 

Palais  (Morbihan,  France)— 
fishing  industry — 
fish- 
salted 432 

Palante,  fi.  (Blangy-l^s- Arras,  lYance),  harvester 148,149 

Palms  (tee  Horticulture:  prodn«'ts:  flowers,  etc.). 

Palonrdes  {gee  Fish). 

Pamaie  {see  Netherlands :  East  India  Colonies). 

Pansies  {see  Ilorticnlturo:  products:  flowers). 

Paradise-fish  {see  Fish). 

Paris.  France  (see,  also,  Seine  Eiver). 

agricultural  machinery  manufactured — 

plows 18,85,36* 

broadcast  seeders 113*,  114 

riddle-sorters 191*,  192, 199 

root-washers 20(J* 

hay-rakes 160 

grain-cleaners 185, 186, 198*,  199* 

grain-sifting-sorting  separators 196*,  197, 199 

steam  caldrons 212,213* 

wine  and  cider  presses,  screw  and  hydraolio 231*,  232, 233 

hand 232*.  233 

hay-presses 235.236 

fishing  industry — 

utensils  manufactnred 430,431,432 

weirs 431 

nets 431,432 

fishing  vessels 431 

giga 431 

trousses 43 1 

seines 431 

twine  for  lines  and  nets 431 

trade  in  larval  food  for  young  fish 475 

apparatus — 

for  hatching  fish  433,509 

t rau sport io g  fish  and  eggs 435 

preserving  sea- water 435 

oxygenizing  water 436 

aquaria,  reservoirs 438, 434, 435, 436 

publicatieos,  etc. — 

treatises  on  oyster  culture 433 
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Paris,  France — Continued, 
fishing  industry — 
publicAtionH.  etc. — 

trtratiijkcon  piacicalture 433,435,436 

engravings,  paintings,  etc , 435,438 

maps,  plans  435,436 

products,  processes,  etc. — 

flsli.  lK»«h w 431 

pickled 432 

preserved 432,433 

salted   432 

smoked 432 

livius   435 

oj'sters— 

preserve<l 435 

spongi'S 431 

coral,  from  Algeria 437 

isinglass,  from  Senegal 440 

horses — 

Norman  horses  used  in  street  cabs 338 

10,000  Perclieroa  horses  used  in  omnibuses  and  street-cars 338,339 

buildinA-fttonc 355.390,449.453 

artil;cial  rock-work  constructed  of 355, 453 

extensive  caverns  formed  by  quarrying •» 3S9-391 

the  catico:abs 389 

cultivation  of  mushrooms  in 3^-391 

aquarium  of  tho  Trocad^ro  constructed  in  (aee,  aUo,  France:  Fish,  etc. :  aquaria) . .         449 
horticultural  iudustry  in  tho  subui'bs  of— 

(tee,  aUfo,  Aii<;l'Tb,  Gennovilliers,  Soeaux, 

Asniiires,  Monti-euil-sous-Bois,  Thomery, 

Autcuil,  Nogent-sorMamc,  Versailles) — 

Bourg-la-Rcine. 
gardens — 

llowors  exhibited 34^ 

fruits  grown 877,385,393,405.406 

cxhibitiul 3e5, 375, 378, 379 

grapes  exempt  from  the  phylloxera  vastatrix 345.406 

vegctiibles  grown 387,393-398,416,418 

exhibited 305 

appliances  used 393, 394*,  395*,  396*,  397*,  396* 

nurseries — 

trees,  shrubs,  etc.,  exhibited 348, 355, 362-384 

great  care  iu  cultivation 887, 888, 390, 393, 395, 896, 405, 406 

parks,  gardens,  streets,  boulevards,  etc.— 

Avenue  du  Bois  de  lioulogne 401,402 

Boisde  Boulogne 401,402 

Vincennes 401 

(Champs  Kl ysci'S 399, 401, 402 

Gard^^n  of  the  Luxembourg 399 

Tuilleries   890,402 

Jardiu  d' Accli»nation 359, 406 

Jurdin  d<'s  PLintes 399 

Janlin  FUuriste 401 

Pare  Monceau 350,355 

quays  along  tho  Seine 399 

Exposition  grounds  {tee  International  Exhibition), 
adornment  of— 

great  care  exercised '. 393, 400*,  401* 

bridges 402 

cascades : 402 

flowers 350,393,401,402 

fountains 400,402 

ivy  an«l  creeping  vines 400 

lakes 402 

rock  work 355,400 
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Paris,  Fjance— Continned. 

parks,  gardeDS,  streetSf  boulevards,  etc, — 
adomment  of— 

trees 300-402 

varieties  employed 390,400,402 

mimlcipal  nurseries  for  propagating 364, 401 

**Thc  Parks  and  Gardens  of  Paris,"  book  by  William  Robinson,  London,  England, 

referred  to 418 

markets 391-303 

for  birds 302 

dogs ...         302 

fish 422,431.407,460,470,477 

sold  alive,  in  tanks 468 

packed  in  ice  or  moss 499, 477 

under  supervision  of  government  officers 460 

flowers 301-303 

fruits 374,301 

vegetables 301 

Boulevard  Saint  Martin , 392 

Halles  Centrales 301 

Place  do  la  Madeleine 392 

Place  Saint  Sulpice 302 

Pont  au  Change 392 

Quaid«laCit6 302 

municipality  of— 

paviliou  at  the  Exposition 354 

caro  of  trees  in  the  streets  {iee  parks,  gardens,  etc.,  abovt) 303, 400, 401 

nurserj-  at  Auteuil 364 

Xogent-surMame 401 

expeiiiurnts  iu  utilization  of  sewage  {see  sewage,  below) 414-418 

model  garden  established  by 414, 417, 418 

watersnpjily — 

derived  from  the  Vanne  Kiver 450 

College  of  Friinr.c — 

publications  on  pisciculture  and  oyster-culture 433 

fish-hatching  apparatus 500 

collection  of  tront  hatched  in 440 

sewage — 

utilization  of,  iu  horticultural  operations ^ 413-418 

system  of  sewers .         413 

formerly  discharged  into  the  Seine 413 

used  for  fertilizing  plain  of  Gennevilliers 414-418 

distributing  and  irrigating  apparatus 414. 417, 418 

increased  productiveness  and  value  of  fertilized  land 414, 415, 416 

model  garden  (jardin  module)  established  by  the  manicipal  government 414, 417, 418 

rjuulity  of  vegetables  produced '. 416, 418 

commiMsion  to  investigate 415, 410, 417 

Paris  Exposition  (sfe  International  Exhibitions). 

Parquin  (Paris,  France),  plow  tested 18 

Parsley  {ife  Iliirticuliure  :  products :  vegetables). 

Parthenaiso  cattle  (we  Agriculture :  lite  stock). 

Passiflont,  {see  Iloiticultnre :  products  :  flowers). 

Patakker  {see  Fish). 

Patinot,  prC'fet  of  the  Department  of  Seine-et-Mamc,  France,  member  of  the  commission  for 

conducting  field  trials  of  agricultural  machinery 15 

witnessed  tchts  of  binding-reapers 133 

Pan,  Gares  do  (France) — 
fishing  industry — 

stocked  witli  salmon  from  California 456 

Pantianak  {see  Netherlands  :  East  India  Colonies).  k 

Pavin,  Lake  (Auvcrgne,  France)—  ' 

fishing  induHtry— 

Bavarian  chars  (ombles  chevaliers)  acclimated  in ...^ 457 

Pawlonia  (we  Horticulture :  products:  trees). 

Plushes  {see  Horticulture:  products :  fruits,  and  trees). 
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Pearls  (gee  Fish). 

FcaiH  {see  Iloiticuliuro:  products :  fruiU,  and  trees). 

Peas  («<?«  A j^ricoltarc :  products;  alto,  Horticulture:  products:  vegetables). 
Peasenball  (England)— 

ogricultunil  macbinery  manufactured — 

grain-drills 104*,  IOC,  108*.  109 

broadcast  seeders Ill* 

beet-seed  and  fertilizer-drills  combined 115*.  IIC 

planters 102,116* 

P6card  (Nevors,  France),  horse  haj-rako  testefl ICO 

Pelagoninm  (see  Uorticulturo  :  products :  flowers,  etc.). 

Peltier  Jeune  (Paris,  France),  horse  hay-rake  tested 160 

Penney  &Co.  (Lincoln,  England),  potato-digger,  illustration 50* 

adjustable  rotary  grain-screen,  illustration 189*-101 

dismounted,  ressorts  ext^rieurs,  illustration 190* 

ressorts  int^ricurs,  illustration 190* 

potato-assorter,  illustration 207* 

Pennsylvania  (see  United  States). 
Penzance  (England) — 
fishing  industr}' — 

fish,  preserved 442 

pilchards,  marinated 442 

Peony  («m Horticulture :  products:  flowers,  eto.). 

Pepper,  peppermint  {gee  Horticulture :  products :  vegetables). 

Perch  (gee  Fish). 

Perche,  Perchcron  horse  (gee  Maine,  province  of  Normandy,  France). 

Perilla  (gee  Horticulture :  products :  flowers). 

Pemollet,  J.  (Paris,  France) — 

broadcast-see<ler,  illustration 113* 

seeder  in  use,  illnstrat ion 113*,  1 14 

riddle-sorter  for  grain,  becns,  coflee,  etc.,  illustration 191*.  102, 199 

root-washer,  illustration 206* 

PERSIA- 
AGRICULTURE— 

live  stock — 

Arab  horses  bred  and  exx>orted 330 

PERU— 

Machinery— 
agricultural— 

steam-cultivating  apparatus 53 

imported  from  England 61 

Peterborough  (England) — 

agricultural  machinery  manufactured- 

steam-cultivating  apparatus 76 

engines  with  detached  windlass 76* 

windlass  combined 77* 

self-acting  and  self-moving  anchor 77* 

balance-plows 82* 

steam-cooking  apparatus 214, 215 

Petit  (France),  meml>crof  the  Jury,  Class  70 7 

Fetit-Bourg  (Sinne-ct-Oiso,  France) — 

field-trials  of  agricultural  machinery'  shown  at  the  Exposition  held  at,  July  29  and  August 

0,1878 14,53,63 

plows,  July  29 16-10.39, 53 

steam.  July  29 17 

dynamometrical  tests,  August  6 17, 40, 42 

gang-plows,  August  0 40-42 

ditchingmacliiuo,  July  29 38 

grain  ddlls  ami  seeders,  July  29 102 

agricultural  machinery  manufactured —    ^ 

Bteom-plows 17 

estate  of  M.  Decauvillc,  use  of  steam  cultivating  machinery  on 62 

Petunia  («c«  Horticulture :  products:  flowers). 
Pholsnopais  («e«  Horticulture :  products:  flowers). 
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Philadelphia,  Pa.— 

agricultural  and  horticnltuTal  machinery  manufactured— 

lawn-mowers 8,150,365,308 

imitated  in  Franco 338 

garden-tools 3C6 

Philadelphia  Exhibition  (gee  International  Exhibitions). 
PhUippeville  (Constantine,  Algeria)— 
fishing  industry- 
fish 488 

preserved 438 

saltetl 438 

Phillyrca  (tee  Ilorticultiiro :  products:  flowers). 
Phlox  («6«  Horticulture:  products:  flowers). 
Phoenix  (tee  norticult::ro :  products :  flowers). 
Phosphates  (see  A;;riculturo:  fertilizers). 
Fhotinin  («««  Horticulture:  products:  flowers). 

Phj  lloxera  vostatrix,  destruct  ivc  to  grape  vines 345, 407-413 

prevalent  in  rranco 845,846,407,408,410,413 

known  in  Gcmmny 418 

Hungary 413 

Italy 413 

Spain 413 

intemat  ional  congress  of  grape-growers  concerning 408-410, 413 

American  vines  exempt  fh>m 34 5, 340, 408-4 12 

chemical  remedies  ineffectual 410 

Piacenza  (Italy) — 

agricultural  machinery  manufactured — 

ox-plows 1 7, 33 

Picardo  sheep  (see  Agriculture :  live  stock). 
Picksley,  Sims,  &  Co.  (Leigh,  England)— 

harrow  with  handles,  illustration 06* 

t  Ino  and  frame  of,  illustration 96* 

chain-harrow,  illustration 97* 

clod-crusher,  illustration 100* 

reaper  entered  for  testj  but  withdrawn 141 

mower  tested 150 

lawn-mower 156 

horse  hay-rako  tested 160 

*  'American  "  flop-over 160 

straw-cutter 20 1 

kibbler 204,205 

root-cutter,  double-acting,  i.lustration 210* 

Pigeons  (see  Agricultuit) :  live  stock). 

Pigot,Lady  (England),  exhibited  cattle 306 

Pigs  (see  Agriculture :  llvo  stock). 
Piko  (see  Flab). 
Pilchard  (see  Fiah). 

Filter,  Th.  (Paris,  France),  exhibited  Doilgo's  ( Amczican)  hay-press 140, 2u.') 

special  prize  of  a  Sevres  vase  for  the  same  (see frontispiece) 140, 235 

Pinel,  B,  Z.  (Thil-en-Voxin,  France),  root-cutter,  illustration 211' 

frusto-conical  cutter,  illustration 211* 

Pinct  (Abilly.  France),  harvester. 148,149 

Pinks  («66  Horticulture :  products:  flowers). 
PISCICULTUKE— 

ERPonrox  Pisciculturk,  by  TiiOiiAfln.  Fncausox 410-5J5 

[NOTK. — T?ie  report  is  indexed  under  the  title  Fish  and  Fish-Culture]. 
Pittsburgh,  Pa.— 

agricultural  machinery  manufactured — 

plows  8,18 

center-lover 27*,  28 

hillside 30*,  81 

potato-tligger 50, 91 ' 

Plaires  (see  Fish). 

Piano  («M  Horticulture:  products:  trees). 

Plnnts,  ornamental  (see  Horticulture :  products). 
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Pliny,  his  nccount  of  reaping  machiues  in  Gaul  referred  to 120 

Plows  {gee  Muchinery :  a<;ricultarul). 
Plums  (see  Horticulture:  prmlucts  :  fruits). 
Podentillu  (sec  Ilortioultune :  products :  flowers). 
Podocarpus  (nee  Ilorticulturc :  jiroductB :  flowers). 

Poisson  (Frjiuce).  breeder  of  swine   326 

grand  prize  of  the  Agricultural  S<iciety  of  France  awarded  to 326 

Poissy  (Selne-et-Oiso,  France) — 

agricultural  machlntTy  manufiActared — 

grain-cleanors 186 

Poitevine  sheep  (tee  Agriculture :  livo  stock). 
Poland  {see  Russia :  jirovinces). 
Polder  sheep  (see  x\griculture:  live  8to<>.k). 
Pollock  (see  Fish). 

Pomegranates  (*<?«  Horticulture :  products:  fruits). 
Pomoton  Islands  (French  possessions,  Oceanlca) — 
Ashing  industry — 

corals 438 

Pondiehcrry  (see  France :  colonies  :  India). 
Pont  r-Abb6  (Finistdre,  France) — 
fishing  in<lu8try — 

n'servoir  for  Crustacea 434 

Poppy  (w«  Agrleiilturt^:  products;  also  Horticultui*e:  products:  flowerb). 
Porpoise  (see  Fish). 
Portland,  Maine — 
fishing  industry — 

canned  clams 449 

lobsters 449 

salmon 449 

Portland,  Oregon — 
fishing  industry — 

canned  salmon 449 

PORTUGAL— 
Aguiculture— 

condition  of 281 

products — 

cereals 281 

protluct ion 281, 296 

barle  J' 281 

production 281, 296, 297 

com 281 

proiluction 281,296,297,298 

oatfl 281 

production 281, 296^  297 

rye 281 

production 281,296,297 

wheat 281 

pi-oduction 281,296,297 

farinaceous  manufactures 281 

lentils 281 

roots 281 

potatoes 281 

live  stock — 
number — 

asses  and  mules 281,304 

cattle 281,304 

goats 281,304 

horses 281,304 

sheep  281.304 

swine 281,304 

imports — 

cereals 281,297 

FI8H  AA'l)  FlSH-CULTUIlE— 

exhibit 478 

fish  preserved  in  oil  478 
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PORTUGAL— Continued. 
Macuenert— 
agricaltnral — 

steam-cultiyating  apparatus,  imported  Arom  England , 02 

Portulaooa  (ite  Horticulture:  products:  flowers). 

Potatoes  (SM  Agricnlture:  products;  alto  Horticulture:  products:  Tegetables). 
Potato-diggers  (gee  Machinery:  agricultural:  plows). 
Poultry  (tea  Agriculture :  live  stock). 
Pont  <«M  Fish). 

Presses,  cider,  hay,  wine,  etc.  (sm  Machinery :  agricultural). 
Pritohardia  (im  Horticulture:  products,  flowers). 
Proteus  («M  Fish). 
ProTenoe  (France) 
agriculture- 
implements  and  methods 10 

plow-diills 117* 

Pmnier,  Alexandre  (Franconvllle,  France),  propagator  of  Pmnler  oats 282 

Prussia  (M0  Germany :  States). 
Pnmpkins  (tee  Horticulture:  products:  vegetables). 
Puy  (Haute-Loire,  France) — 
fishing  industry — 

apparatus  for  hatching  eggs  of  salmon  and  trout 433 

transporting  living  flsh 434 

Poasnat,  Itmile  (Bourbon-Lancy,  France),  flexible  harrow,  illustration 95*,06 

clod-crusher,  illustration 100*,  101 

Pyrethrum  {tee  Horticulture :  products:  flowers). 

Quatrefiiges  (Jardin  des  Plantes,  Paris,  France),  promotion  of  pisciculture 421 

Quebec,  Province  of  (Canada) — 
agriculture- 
cereal  production 296 

Queensland  (tee  Great  Britain:  Colonies:  Australia). 

QueviUy  (Seine-Inf6rienre,  France),  agricultural  system :  rotation  of  crops 270 

Qniberon  Bay  (Morbihan,  France)— 
fishing  industry — 

oyster-cultural  apparatus 434 

productions 434 

utensils 434 

QniUet  (Paris,  France)— 

wine  and  cider-press,  itcrewand  hydraulic,  illustration 231*,232,233 

hand,  illustration 282*,  233 

Quinces  (tee  Horticulture :  products :  firuits) . 
Quoi  quoi  assl  (tee  Fish.) 

Babbits  (tee  Agriculture:  live  stock). 
Bach  Gi4  (Cochin  China)— 
fishing  industry — 

fishing  implements 438 

Baoine,  Wisconsin — 

agricultural  machinery  manufactured — 

reapers 8,120,121 

thrashers 8,176 

Badishes  («M  Agriculture:  products;  a2«o  Hortioulture :  products:  vegetables). 
Bakes  (tee  Machinery:  agricultural). 
Bandolph,  Theodore  F.  (MorrLstown,  K.  J.) — 
ditching-machine— 

bronze  medal  awarded 8 

tested 18,88 

Bandosia  (tee  Fish). 

Bansomes,  Sims,  &  Head  (Ipswich,  England) — 

double-fiirrow  plows,  illustrations 44*,  45*,  40 

three-furrow  plow,  illustrations 47*,  48* 

self-dumping  horse  hay-  rake 163 

thrashing  machine * 172 

used  in  Egypt 172 

43  P  B— VOL  6 
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Ransomea,  Sims.  Sc  Head  (Ipswich.  England) — Continued, 
thrashing  machine — 

used  in  Italy , 1T2 

Mexico    172 

Spain 172 

straw-burning  engine 182,183 

illustration 181* 

section  of  furnace,  illustration 181* 

used  in  Eg>'pt,  with  cotton  stalks 183 

India,  with  indigo  refuse 183 

Hussia,  with  straw 183 

Bantigny  (Oise,  France)— 

agricultural  machinery  manufactured — 

grain-drills 108, 140 

mowers 150 

reapers 142,147-140 

electric  lights  for  field  work  at  night 241*,  242 

Rape  («00  Agriculture:  products). 
Rase  (Mc  Fish). 

Rasette,  a  skim-colter  on  French  plows,  definition  of 36 

RasmuBscn  &  Co.  (Stnbbckjobing,  Denmark) — 

seed-sower,  illustration   Ill*,  112 

on  cross-axlo,  illustration 112* 

Raspberries  («ee  Horticulture:  products:  fruit). 

Ravonau,  A.B.F.  (Paris,  France),  watering-can 397,896* 

revolving  lawn-sprinkler 388* 

Ray  (9M  Fish). 

Reapers  («««  Machinery :  agricultural). 

Rebel  (Moissoc,  France),  grain-cleaners 186 

Rechausseuse,  French  vineyard-plow,  definition 218, 217* 

Rcdditch  (England)— 
fishing  industry' — 

implements    441 

artificial  l)ait.  files    441 

hooks 441 

lines.tacklu 441 

reels 441 

rods 441 

Redon  (Ille-et-Vilaine,  France) — 

agricultural  machinery  manufactured — 

plows 18,34* 

Reese  combination  plow,  exhibited  by  A.  B.  Farquhar,  York,  Pa.,  illustrations  of 128* 

R6my  (France),  student  of  piM'iculture 421 

Renaud,  P.  (Nantes,  France),  mower 148, 149 

Renault-Gouin  (Sainte-Maure,  France)— 

plowste^t«d 18 

vineyard  plow  (d^chausseuse),  illustration 21©*,  217 

(rechausseuse),  illustration  218^  217* 

(cavaiilonueur),  illustration 217*,  218 

gang-plow  (bisoc),  illustration 218* 

Burgundinn  rouellcuse,  illustration 218* 

scraper  and  rake,  illustration 220* 

Rcnncs  (Hle-et-ViLiino,  France) — 

Jigricultural  machincr3*  manufactured — 

j»lows 18^  23*,  23 

two-whoclod 23*,  24 

subsoil 84,85* 

ridging 88*.89 

bisoc   44* 

steam-cultivation  tackle 78* 

'Axtirpattmrs 91* 

chain-harrows 98* 

.markets  (rayonneura) 118* 

.mowers 160,165 
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Rennes  (Ille-et-Vflaiiic,  France) — ContJnned. 
acrlcultual  machinery  mann&ctnred — 

bay-tedders IW 

grain-flattenerfl .203*,  204 

root-waahers 200 

cutters 207, 208" 

wine-presses 220* 

Betinospera  (Mtf  Horticnltnre :  prodncta:  flowers). 
R6imion  (aM  France:  Colonies). 

Revay,  Baron  Simon  ( Ilimgary ),  model  of  fish-breeding  establishment 443, 613 

silver  medal  awarded 443 

Revolution,  the  French  (1789  et  »eq.),  effects  on  agriculture  and  the  tenure  of  lands 2(77 

Reynolds,  A.  J.  (Chicago,  111.),  fruit-drier 7 

gold-medal  awarded 8 

Rhamnua  (nee  Horticulture :  products :  flowers). 
Rhincospennum  («f«  Horticulture :  products:  flowers). 
Rhine  River— 
flab— 

salmon 400 

difficult  to  transport  and  acclimate 450 

burbot  (lotta  vulgaris) 459 

formerly  found  in  the  river  Seine,  France 4.19 

aoclimuted  in  the  aquarium  at  the  Trocad^ro,  Paris 4o9 

Rhine,  Valley  of  the,  vineyards  and  agricultural  products 288 

Rhododendron  («r«  Horticulture :  products:  flowers). 

Rhone,  River  (France),  vineyanls  in  the  vaDoy  of,  destroyi-d  by  the  phylloxera  vastatrix 345, 340 

Rice  (Mtf  Agriculture :  products). 

Riches  &,  "Watts  (Norwich,  England),  turning  horse  hay-rakf,  illustrntion  103*,  164 

Richmond  &  Chandler  (Salford,  England),  straw-cutter,  illustration 200*,  201 

grain-crusher,  illustration 204' 

steam-cooking  apparatus,  illustration 213* 

Ricinus  (M4S  Horticidturu :  products:  flowers). 

Rigby  (Carlton  Orange,  England),  breeder  of  horses 335 

Ringlijoebing  (Denmark) — 
Ashing  industry — 

preserved  fish 425 

Risler  (France),  Professor  at  the  Institute  Agronoroique,  Member  of  the  Jurj',  Class  76 7 

Rlva  (Tyrol,  Austria)— 
agriculture — 

tobacco,  grown  under  governmental  direction    276 

Rivers- 
pollution  of  by  sewage  of  cities  (»ee  Seine  River). 

drugs,  refuse,  etc.,  injurious  to  AhIi,  prohibited  in  France 514, 515 

obstructioDH  to  passage  of  fish  prohibited  in  France 514, 515 

fish-ladders  required  in  France 515 

measures  for  re-stocking  in  France 516, 517-620 

needed  in  United  States 514 

(§ee,  further,  individuetl  rivert,  viz  : 

Adonr  (France),  Mac  Cloud  (California),  Thames  (England), 

Danube,  Meuse  (France),  Tomeo  (Finland), 

Ganges  (India),  Rhine,  Uleo  (Finland), 

IJo  (Finlsind),  Rhone  (France),  Viennc  (France), 

Kemi  (Finland),  Sarthe  (France)  Wuski  (Finland). 

Kumo  (Finland),  Seine  (France),  Tonne  (France). 

Kymmene  (Finland),  Sira  (Norway), 

Roach  (fM  Fish). 

Robillard  Sc  Mart^<;hal  (Arras,  France),  grain  and  fertilizer-seeder  tested 102 

Roche-Bemanl  (Morbihan,  France)—    . 
fishing  industry- 
mussels  433 

Roohefort  (Charente-Inf^rieure,  France),  maritime  flsherlea 527 

Rochelle  (France) — 
fishing  industry — 

steam-vessels,  using  drag-nets 534 
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Rochester  (Enf^land)—- 

agricaltural  machinery  manuliAotared — 

Btcam-cultivating  tackle 81, 64, 71-73*,  74 

locomotives  for ^...- 67*,  W,  68^ 71, 72* 

reapers 157, 158*.  159 

Rook,  rook  bass  («m  Fish). 

Romans  (ancient),  method  of  thrashing  grain  (iribulium) 172 

iise<l  cavalry  horses  fh>m  Belgic  Granl 334 

fondness  for  lampreys 460 

Rome  (Italy) — 
horticulture — 
fruits — 

almonds 383 

apples 383 

apricots 383 

flCB 383 

grapes 383 

lemons 383 

medlars 383 

melons 383 

oranges  383 

peaches   383 

pears 883 

quinces 883 

Ronmey  Marsh  (Kent,  England)— 
agriculture — 
live  stock — 

sheep 820.823 

bred  in  France 823 

Ronna,  A.  (Frunce),  civil  engineer,  Memberof  the  Jury,  Class  76 7 

Root-diggers  («m Machinery :  agricultural:  plows). 
Roots  fiee  Agriculture:  products). 
Roscommon  sheep  {tee  Agriculture:  live  stock). 
Roses  (fM  Horticulture:  products:  flowers). 
Rosidros  (Cher,  France)— 

agricultural  machinery  manufactured — 

boilers,  steamers 813, 114* 

Rosmorinus  («M  Horticnltnre :  producta:  flowers). 

Rotengle  (tee  Fish). 

Rothberg  (GronncviUiers,  Seine,  ]^Yance),  obtained  first  prise  of  the  Central  Society  of  Horti' 

cultare  of  France  for  vegetables  fertilized  by  the  sewage  of  Paris  (1877) 416 

Rouelleuse,  Burgundy  vineyard-plow,  definition 21J* 

Rouen  (Soine-Inf6rienre,  France)— 

agricultural  machinery  manufactured — 

reapers ! .^ 142,147.14i0 

seeders • '. 108 

Rouen  ducks  («m  Agriculture :  live  stock). 
Roughey  {»ee  Fish). 
UOUMANIA— 
Agriculture- 

condition  of 289,260 

products — 

cereals 289 

production .289^296,297 

barley 299 

production 880,296,297 

buckwheat 289 

production 289,296,297 

com  (maize) 289 

production 289,890,896,297,296 

millet... 289 

production  289,296|2Q7 

oats 289 

production  289,296,297 
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lye 2» 

prodaotion 289,298,207 

wheat 289 

production 289,296,297 

%  live  stook— 

namber  of — 

;"                                                    aaMs  and  mules 804 

i                                                     catdo 304 

goats 804 

J               .                                      hones 804 

sheep 804 

swine 304 

Boosselet  (TancroOf  France),  stabble-plow  tested 18 

Boveredo  (Tyrol,  Aostria) — 
agrionltare— 

tobacco,  grown  under  governmental  direction « 27G 

Boy,  Augusts  (Paris,  France),  grapes  exhibits 379 

Boyal  Agricultural  Society  of  England- 
promoted  system  of  steam  plowing  and  c  ultivation 53 

trial  of  sheaf-binders  at  Bristol.  England,  September,  1878   123 

mowing-machines  at  Taunton,  England,  1875 156 

Roze  Frdres  (Poiasy,  France),  grain-cleaners 186 

Ruff  («M  Fish). 

BUSSIA  (CM,  aliOt  Saint  Petersburg,  Tchosmensky,  Warsaw). 

AOHICULTURE— 

[Note.— JfocAifMry,  implementM,  etc.,  uted  in  agriculture  are  indexed  under  Machinery : 
agricultural,  below.] 

cond  ition  of 278 

products — 

cereals 278,296,297,299 

barley 278 

production 278,296,297,299 

buckwheat •- 278 

production 299 

millet   278 

production  278,296 

oats 278 

production 278,296,297,299 

rye 278 

production  278,296,297,299 

wheat 278 

production 278,296,297,299 

flax 278 

grapes 278 

hemp : 278 

potatoes  278 

production 278,299 

sorghum    278 

exports — 

rye  to  Sweden .* 283 

live  stock — 

cattle,  number 278,304 

goats,  number  278,304 

horses 382,833 

number 278,804 

native  breeds  of  Asiatic  stock  degenerated 332 

modem  attention  to  breeding 332 

by  the  government 332 

land-owners  332 

Ck>unt  Orloff. 332 

Grand  Duke  Nicholas. 882 
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KUSSIA— Continudd. 

AOUCULTURB— 

live  stock — 
horses — 

modem  attention  to  beeding — 

introdaotion  of  Arab  breed 882,333 

Barbs... 333 

English 832,333 

varieties — 

Orloff  trotter 332.333 

saddle  horses 882,333 

cayalry  horses 882,833 

sheep,  number 278,304 

swine,  number 27RMH 

Fish  and  Fish-Culturb  {tee,  further,  Finland,  belovf,  under  Proyinoea) — 

exhibita 479,480 

fish  preparations — 

isinglass  ftx>m  the  sturgeon 479 

nets 480 

imports — 

anchovietf- - 

ftomNorway 446,447,448 

crabs — 

from  Finland 427,429 

herring — 

from  Norway 446,447 

Halmon — 

ftesb,  in  ico,  from  Finland 428 

salt,  from  Finland 429 

stroemming — 

salt,ftom  Finland. 429 

Machimeby— 
agricoltnral — 

exhibits,  clussiflcution  of 11 

steam-cultivating  apparatus 58, 62 

imported  from  England    62 

thrashing-machines 171,  )72 

straw-burning  ap^ricultural  engines  imported  fh>m  England   183 

field  trials  of  13 

reapers 142 

PROVINCES- 
FINLAND  {gee,  alto,  Abo,  Ki^nna,  Tomeo  River, 

Alande  Island,  Kemi  River,  Uleft  River, 

Elcnas,  Kumo  River,  Ulc&borg, 

Uclaingfors,  K>'mmeno,  Wuoksi  River) — 

IJo  River.  Salma  Lake. 

AORICULTUBK— 

condition  of 290 

products- 
cereals 290 

production 290,296,297 

barley 290 

production   290,296^297 

buckwheat 290 

production 290,296.297 

millet 290 

production 290,296^297 

oats  200 

production ." 290,296^297 

potatoes 290 

production 290 

rye 290 

production 290,296,297,298 

wheat 290 

production 290, 296;  297 
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BUSSIA— Continued. 
PEOVINCE8— 
FINLAND^ 
Agricultubk— 
live  stock— 
nnmber— 

cattle 290.304 

goats 290,304 

hones 290,304 

sheep 290,304 

swine 200,304 

Fish  and  Fish-Cultubb— 

condition  of  the  indostry 425-430 

exhibits 430,477,480 

fisheries 427-420 

lake 425,426,427,429 

river 425,426,427,428,429 

sea 425,426,427,428,429 

law  regnlatin;; 427 

state  leases  of 428 

associations  of  fishermen  to  protect 427 

seasons  for 426, 427 

bylines  427,428,429 

nets,  seines 427,428,420 

wheels 429 

crawls 429 

yield  from 428,429 

fish,  amphibians,  etc. — 

varieties  of 425-427 

anchovies 425,430 

bream 426,429 

cod 425 

crab 426.429 

eel 426,429 

floonder 425,429 

frog 426 

herring 425,427,430 

lamprey 426,429 

lavoret 426,429 

lote 426 

moUnsks 426 

margarilana 426 

mytilns 426 

perch 425,420 

pike 425,429 

pout 429 

rase 429 

roach 426,429 

salamander 426 

salmon 426,427,428,429 

Sandra 425,420 

seal 420 

sik  427,428 

silakka  (stroemming) 427, 428, 429 

sprat 427 

triton 426 

trout 426,429 

exports    420 

crabs  427,129 

to  Russia 427 

salmon 428,429 

to  Russia 428 

stroemming  429 

appliances,  utensils,  etc 430 

boats  for  herring-fishery 428 

seal-fishery 429 
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RUSSIA— Continaed. 
PEOVINCES- 
FINLAND— 

Fish  and  Fibh-culturk— 
appliances,  atonaila,  etc. — 

nete 410,430 

for  herring 437,428 

crawls 428,429 

seines 428,429 

with  pine  floats 480 

wheels 429 

lines 428,429 

fish-food  products 429,477 

stroemming,  salted 428, 429 

sprats,  preserred 428 

salmon,  salted 428,429 

exx>orted,  firosh,  in  ice 428 

lavaret,  salted 4M 

si>awn 429 

herring,  boneless 480 

POLAND— 

HOBTICULTUBK— 

apples 877 

Antonowka 377 

Dachowoje 377 

Titowska 377 

Rnston,  Proctor,  &,  Co.  (Lincoln,  England),  first-class  thrashing-machine,  fflnstration 178, 175* 

automatic  feeder,  illnstration,  sootion 177*,  178 

plan 178* 

straw-fed  portable  engine 182*,  183 

Rutland,  Yt.— 
manufactures — 

scales 8 

Sables-d*-01onne  (Vend6e,  France) — 
fishing  industry — 

mollusks 485 

oysters 488,485 

dried 438 

living 488.435 

palourdcs 485 

Saccolabium  {»ee  Horticulture :  products :  flirwers). 
Sadec  (Cochin  China)— 
fishing  industry' — 

fish  oil 4S8 

fiahing  implements 488 

Saigon  (Cochin  China) — 
fishing  industry — 

fish,  models  of 488 

shark  fins 4n 

tortoises 488 

Sabna,  Lake  (Fiuland)— 
fisheries — 

seals 429 

Saint-Di4  (Vosges,  France)— 

agricultural  machinery  manuCMtnred — 

plows 18 

Saint-GiUcs-sur-Vic  (Vend6o,  France)— 
fishing  industry — 

crustac4Mi 432 

mollusks 482 

Saint-Hilairo-du-Riez  (Vend6e,  France)— 
fishing  industry — 

river  salts 433 

writings  on  salt  marshes  and  their  i>Todnction8 433 
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Saint-Izaire  (Aveyixm,  Frsnoe) — 

agricoltund  madilnery  maniiftMstaTed — 

plows 18 

Saint  John,  F.  (Melbonme.  YiotorlA,  AnstnUa),  oolleotlon  of  48  Tuieties  of  Aiutnlian  fish. . .         442 
Saint  Johnsbnry,  Vt— 
wiMinfliioturw— 

BCtUes 8 

Saint-lfartin  (Onadelonpe)— 
ilahing  industry — 

cmstacea 438 

flsh 438 

Saint-liartin-de-B6  (Charonte-Inttrlenxe,  France)— 
fishing  industry- 
treatises  on  fish  cnltore 484 

Sointe-Maude  (France),  Departmental  School  of  Arborioolture 864 

Sainte-Manre  (Indre-et-Lolre,  France)— 
agricultural  machinery  mannflMtured — 
plows — 

Tineyard  18 

dtehausseuse 216*,  917 

rechausseuse 216,217* 

caTaillonneur 917*,  218 

gang(bisoc) 218* 

Bnrgundian  xouelieuse 210* 

ridging 18 

ditching 18 

scrapers  and  rakes 220* 

Saint-Petersburg  (Russia)— 
fishing  industry- 
salmon  imported,  fresh,  in  ice,  from  Lake  Ladoga 428 

Saint-Pierre  (Mtf  France:  Colonies). 
Saint-Bemy  (Seine-et-Oise,  France)— 

agricultural  machinery  mann  factnred— 

apparatus  for  steam  cultivation. 88,78-80* 

engine  and  windlass 70* 

plows   17 

Saint- Vivien  (Gironde,  France)— 
fishing  industry — 

oysters 435 

Saladeroe,  meat-salting  establishments  in  the  Argentine  Bepnblio 294 

Salad  plants  {stte  Horticulture:  products:  vegetables). 
Salagnac  (Creuse,  France) — 
fishing  industry — 

boxes  for  hatching  fish  eggs 435 

Salamander  {»ee  Fish). 
Saleiiko  (Italy)— 

fshing  industry — 

netsoftweed 448 

Sofers  cattle  (tee  Agrioidture :  live  stock). 

qnford  (England)— 

:      agricultural  machinery  manufactured — 

»  straw-cutters 200*,  201 

grain-crashers 204* 

y  steam-cooking  apparatus 214* 

'  Salisburia  {see  Horticulture :  products :  flowers). 

i   Salmon  (MsFinh). 

{  Salmon- trout  {tee  Fish). 

t  Salsify  (tee  Horticulture :  products :  vegetables). 

I  Samain  (Bloin,  France),  wine  and  cider  toggle-press.  iUustratioo 282*,  233 

oil-press,  casson,  tampon,  and  barrel  for,  illnstration 288*.  234 

Samarang  (tee  Netherlands:  East  India  Colonies). 
Samuelaon  &.  Co.  (Banbary,  England)  — 

reapers 147 

entered  for  trial,  but  withdrawn 141 


( 
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Samnelson  &,  Co.  (Banbury,  England)— Continaed. 
mower — 

enteredfor  trial,  but  withdrawn 150 

lawn-mowers 186 

Sandra  (»ee  Fish). 
San  Francisco,  Col. — 

agricultural  machinery  manufactured— 

wine-heaters 1^224 

Saracens  introduced  the  Arab  horse  into  France  (A.D.782) 339 

Sardines  (set  Fish). 

Sarlat  (Dordogne,  France)  — 

agricultural  machinery  monufuctured — 

plows 17 

Sarracenia  (M0  Horticulture :  products:  flowers). 
Sartho  River  (France)— 
Ashing  industry — 

stocked  with  salmon  Arom  California 4M 

Sarzeau  (Morbihan,  France) — 
fishing  industry — 

oysters 436 

oyster-hatching 436 

Saule-botto  (Mee  Fish). 

Sanson,  Andr6  (France),  writings  on  the  breeding  of  Norman  horses 337 

Savoyard  sheep  (see  Agriculture :  livo  stock). 

Sayn*s  scarifier  (plow),  exhibited  by  C.  L.  Bonrdin,  Paris,  France,  illoatatitioB 35, 30" 

Saxc- Weimar  {see  Germany  :  states). 
Saxony  {see  Germany :  states). 
Scarifier  f«M  Muchineiy :  ap^cultuml:  plows). 
Sceaux  (Seine,  France) — 
horticnlture — 

garden  and  nursery  products SM 

cherries  874 

Schleswig-Holst«in  {see  Germany). 

Schloesing  (Paris,  France),  report  of  the  governmental  commission  of  inqnir}*  into  the  utiliza- 
tion of  the  sewage  of  Paris  (1876) 415 

Scholtzc,  Repphau,  Sc  Co.  (Warsaw,  Russia) — 

reapers  tested , 142 

Schwartzwald  (iiee  Black  Forest). 

Sciadopytis  (Me  Horticulture:  products:  flowers). 

Scotland  {see  Gre^it  Britain). 

Scottish  Steam  Cultivation  Company  (Edinburgh,  Sootland),  cost  of  onlUvation  by 54, 56 

Sea-eiephant  {see  Fish). 

Seal  {see  Fish). 

Segr6  (Mainc-et-Loire,  France) — 

agricultural  machinery  manufactured — 
plows — 

movable-i>oint ^^ 25*  26,27 

Brabant  double    31*,  82 

subsoil 55* 

ridging aV 

grain  and  seed-drills 110*,  ill 

horse  hay  rakes    IVAi^, 

hay-tedders 106* 

Seine  River  (France) — 
banks  of,  within  Paris — 

decoration  of,  within  Exx>osition  grounds,  with  flowers,  trees,  etc 846,  'MS 

decoration  of  the  quays  with  trees,  etc 399 

rafts  no  longer  floated  down,  to  Paris * 459 

pollute*!  by  the  sewage  of  Paris 413, 4 15. 4 1 K 

remedial  measures — 

chemical  neutralizing  agents 413 

utilization  of  the  sewage  in  horticultural  operations 413-418 

water  firom.  used  in  aquarium  of  the  Trocaddro 450,468 

warmtii  oi,  adapted  tobutrachians 460 

barbel 461 

rich  in  organic  matter,  alg»,  conferve,  etc 468 


36*1 
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Seine  Kiver  (France) — Continned. 
flahof— 

formerly  deatroyed  by  the  pollution  firom  aewage 413 

lotte,  now  disappearing 450 

barbel 461 

br^me 461 

naaea 462 

ooQectionof  larval  food  for  fish  from 475 

Senegal  (tM  France :  colonies). 
Seqaoia(aMlIorticaltare:  products:  trees). 
SEBVIA— 

AOBICULTUBK— 

condition  of 290 

prodncts— 

cereals 290 

production  290,296,297 

barley 290 

production  290,296 

buckwheat .* 290 

production 290,296 

com 290 

production  290,296,298 

oats  290 

production 290,296 

rye 290 

production 290,296 

wheat 290 

production 290,296 

imports — 

cereals 290,297 

Settons,  Lake  (France)— 
flahing  industry— 

lavaret  acclimated  in 457 

transferred  to  aquarium  at  the  Trocad6ro,  Paris 457 

Sexton,  G.  M.  (Ipswich,  England),  exhibited  Suffolk  Hwine 326 

awarded  prize  of  the  Agricultural  Society  of  France 326 

Shad  («M  FUh). 
Shark  («m  Fish). 

Sheble  &  Fisher  (Philadelphia,  Pa.),  horticultural  tools 865 

Sheep  (»€€  Agriculture:  live  stock). 
Sheffield  (EngUmd)— 

agricultural  machinery  mannfkctured— 

straw^jutters 201,202 

Shields,  J.  (Brookline,  Mass.),  fishing  tackle,  silk  lines,  artificial  flies    448 

received  bonurable  mention 448 

Short-horn  cattle  (tte  Agriculture:  live  stock). 

ShAtsiou,  Japanese  brandy  made  from  rice,  used  for  preserving  oysters 443 

Shrewsbury  (England) — 

agricultural  machinery  mann£Actured — 

plows 28*,  24*,  25, 48 

clod-crushers 99* 

mowers 160 

straw^suttera 200,201 

cultivators 91,92* 

horse-hoes  and  grubbers 93*,  94 

seed-drills       109*,  110 

oil-cake  breakers 206* 

Shrimps  («ss  Fish). 
Shropshire  (England)— 
agriculture— 
live  stock — 

sheep  (Shropshire  do wns)  821, 822 

adapted  to  Western  prairlea 822 

bred  in  France 823 
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SIAM— 

Machinirt— 
agricultural— 

ancient  implements  exhibited IC 

Sik  {§ee  Fish). 

SHakka,  herring  of  the  coasts  of  Finland  («a«f  also,  Flail) 427 

Silesia  (tee  Austria-Hungary :  provinoM). 

Silo,  a  pit  for  the  packing  of  maize,  definition 243 

useof^  invented  and  practised  by  Auguste  Goflait,  Bortin,  France 243 

described  in  book  and  letters  by  A.  Goflkrt 249-347,252,258 

used  by  Francis  Morris,  Oakland  Manor,  Maryland 248,249,251 

at  Winning  Farm,  Massachusetts 251 

by  Mr.  Bailey,  Billerica,  Massachusetts 254 

plan  of  twin  silos,  illustration 247" 

method  of  emptying,  illustration 250* 

Silnrus  (§ee  Fish). 
Silver  bream  (tee  Fish). 
Silver  eel  («M  Fish). 

Simond  (LaBaume,  France),  plow  tested 18 

SiraBiver  (Norway),  maps  of  sidmon  flsheriM  in 448 

8kip)aok-pike  (eee  Fish). 
Skovshoved  (Denmark) — 
fishing  industry — 

fishing  apparatus 425 

Slaves  {»ee  Operatives). 

Smilax  (««« Horticulture :  products:  flowers). 

Smith,  Humphrey  (Ireland),  exhibited  cattle 806 

Smyth  (James)  ft  Sons  (Peasenhall,  England)— 

beet-seeders  tested 103 

grain-drill,  illustration 104M06,IOO 

telescopic  seed-tubo,  illustration 108* 

broadcast  seeder,  illustration Ill* 

combined  beet-seed  and  fertUizer  drill.  iUustration , 115*,  116 

beet-seed  planter,  illustration 116* 

Snapdragons  («r«  Horticulture:  products:  flowers). 
Snapper  («m  Fish). 
Snoek-pirapau  {tee  Fish). 

Soci6t6  Centrale  d*  Horticulture  de  France,  exhibited  models  of  French  ftnits 886 

Soci6t6  Centrale  d'  Horticulture  de  la  Seine  Inf^Srieure  (France),  exhibited  models  of  French 

fruiU 385,388 

Soci6t6  d'Acclimatation  (France),  California  salmon  eggs  supplied  to,  by  United  States  Com- 
missioner of  Fisheries 455,456 

Soda,  nitrate  {tee  Agriculture:  fHrtHizers). 
Soissons  (Aisne,  France) — 

agricultural  machinery  manufactured — 
plows — 

Brabant 17 

harvesters    148,149 

Solanum  {tee  Horticulture :  products :  flowers). 
Sologne  (France) — 
agriculture — 

ensilage  of  maize,  ore 243-254 

Solognote  sheep  (tee  Agriculture :  live  stock). 
Solomon,  ^tionno  (Thomery,  Seine-et-Mame,  France)— 

horticultural  exhibit 364 

grapes     879 

greenhous^^  (vinery)  exhibited 881* 

Sorghum  {tee  Agriculture:  products). 

Sottevillo  (SeiDe-Inf6rieure,  France),  agricultural  system ;  rotation  of  crops 270 

SouchuPinet  (Lanpcais,  France),  vineyard  horse-hoe,  illustration 219*,  220 

harrow,  illustration 219*,220 

South  Australia  {tee  Great  Britain:  colonies:  Australia). 
Southdown  sheep  {tee  Agriculture:  live  stock;  alto  Sussex,  Bngland). 
Sowers  (tee  Machinery :  agricultural). 
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SPAIN— 

AOBICULTURK— 

condition  of 286 

special  Agricnltnral  Building  at  Bzposition ' 288 

pTodnota — 

cereals 280 

prodnction 286,290,297 

barley 286 

production 286,296,297 

com  (maize) 286 

prodaction 286,296 

rye •       286 

prodaction 286,296,297 

wheat 286 

production 286^296,297,298 

leguminous  plants — 

beans,  tbr  horse  feed 286 

manufactures — 

cannedfruit 286 

olive  oil 286 

used  in  preserving  flsh 478 

wine 286 

live  stock — 

asses  and  mules,  number  of 804 

cattle,  number 304 

goats,  number 304 

horses,  number 304 

sheep  819,820,324 

number  304 

Merino ....819,320 

bred  in  France 319 

Italy 319 

United  States 319 

produced  M6ti8-M6rino  by  dossing  with  French  breeds 320 

swine,  number 304 

FlBHINO  INDUSTBT— 

exhibit 478 

fish,  preserved  in  oil 478 

HORTlCULTUliE— 

grapes .  - 1 286 

for  wine-making 286 

attacked  by  the  phylloxera  vastatrix 413 

glowers  of,  represented  at  international  congress  concerning  the  phylloxera,  at 

Montpellier,  Franco 408,409 

Machinbky— 
agricultural — 
exhibits — 

claSHiflcation  of 11 

steam-cultivating  apparatus 63,62 

importe<l  from  England  62 

thrashing-machines,  imported  from  England 172 

metal-workiug— 

"  Catalan  trumpet  '*  of  irou-amclting  ftimaces  adapted  to  aerating  water  in  aquaria, 

etc 451* 

Spanish  mackerel  (see  Fish). 
Speer  (Alexander)  &.  Sons  (Pittsburgh,  Pa). — 
plows — 

silver  medal  awarded 8 

plowstested 18 

center  lover  plow,  illustration 27*,  28 

hillside  plow,  illustrations 30*,  31 

potato  digger,  illustration 50*,  51 

Spinach  («m  Ilorticulturo :  products:  vegetables). 
Sponges  (tee  Fish). 
Sprat  (tee  Fish). 
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Springfldd,  Ohio— 

agricnlturol  and  horticoltaifd  machinery  manufaotiiied— 

harvestera 8,140 

reaper* 141, 148*,  144 

mower  and  reaper  oombined 142 

mowers 150*,  161»,  152^.  153. 154 

lawn-mowers 985 

Squashes  (see  Horticultare:  products:  vegetables) 
Stable  manure  {see  Agriculture:  fertilizers). 
Stamford  (England)— 

agricultural  machinery  manufactured — 

hay-tedders IW 

Stavangcr  (Norway) — 
fishing  industry- 
fish— 

anchovies 446,447 

herring 44«,447 

salmon,  inoil 447 

exports  to  Denmark 44d,  447 

France 44«,447 

Germany 448.447 

Great  Britain 447 

HolUnd 447 

Russia 448,447 

Sweden 448,447 

lobsters 448 

reservoirs  of  the  Society  for  the  Artificial  Keproduotion  of  the  Lobster 448 

Steam-cultivating  apparatus  (see  Machinery :  agricultural). 

St«rstovens,  L.,  Commissioner  from  Belgium,  Member  of  the  Jury,  Class  78 7 

Stickleback  (see  Fish). 

Stockflsk  {see  Fish). 

Stxkldard  (John  W.)  Sc  Co.  (Dayton,  Ohio)— 

grain  drill 105 

bronze  medal  awarded 8 

horse  hay-rake ICl 

tested 180 

self-d  ischargin  g  apparatus 162, 1 66 

Stonehaven  (England) — 
fishing  industry- 
fish,  dried 441 

cod 441 

ling 441 

Hmoked 441 

haddock 441 

Stranger  {see  Fish). 
Stratton  &  CuUom  (Meadville,  Pa.)— 
hay-loader — 

silver  medal  awarded : 8 

tested 160 

Strawberries  (fM  Horticulture:  products:  flmits). 

Stroemming,  herring  of  the  coast  of  Finland 427 

StubbeXjobing  (Denmark) — 

agricultural  machinery  mannfiMStured — 

seed-sowers HI*,  li2* 

Sturgeon  {see  Fish). 

Subsoiler  {see  Machinery:  agricnltural:  plows). 
Suffolk  (England)— 
agriculture — 
live  stock- 
cattle 309 

horses  ("Suffblk  Punch  "or  "agricultural  horse") 885^336.337 

swine 325 

bred  in  United  States        325 

prize  of  honor  awarded  to 326 

Sugar  {see  Agriculture:  manufactures). 
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Sagar-oane  (»m  Agricultiurc:  products). 
Surinam  (Mtf  Netherlands:  West  India  Colonies). 
Sumga  (Japan)— 
Ashing  industry — 

apparatus  and  utensils 443 

Sussex  (En^and) — 
agriculture— 
lire  stock — 

cattle 308 

sheep 321 

Southdown 321.322,340 

bred  in  France 321,^22,323 

grand  prize  of  Agricultural  Society  of  Franco  awarded  to 321 

swine 325 

bred  in  United  States 325 

Sutherland, Duke  of  (England),  useof  plowing  engines 02 

Sntherlandshire  (Scotland) — 
agriculture — 

reclamation  of  stony  land  by  steaniFCultiyating  apparatus 88 

SWEDEN- 

AORICULTURK— 

|NoT£. — Machinery,  implemerUt,  etc.t  uMd  in  agriculture  arc  indexed  under  Machinery : 
agricultural,  helow.] 

condition  of 282-285 

governmental  encouragement 283,284 

Royal  Agricultural  Academy 288 

model  farm 283 

school  of  physiology  and  agricultural  chemistry 283 

schools  of  chemistry 283 

agricultural  societies    283 

agricultural  engineers 284 

agricultural  colleges 284 

farm  schools   284 

dairy  schools 284 

dairy  societies 284 

products — 

cereals 282 

production 282, 296, 297 

barley 232 

production  .' 282,296,298 

buckwheat 282 

production 283 

millet 296 

pro<luction   296 

oats 282 

production  282. 296, 298 

rye    282 

pro<luction 282,296 

cakes  of,  the  ordinary  food 285 

wheat 282 

production 282, 296 

leguminous  plants 282 

beans 282 

lentils 282 

for  fodder  and  seeds 282 

pease 282 

production 282 

rape-seed 283 

production 283 

roots 282 

production 283 

beets 282 

production 288 

canrots 282 
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SWEDEN— Continned. 

AOBICULTUBIt— 

prodnota — 
roots — 

I>otatod8 282 

production 283,283 

radishes 282 

turnips 282 

manufactures— 

beet-root  sugar 283 

whisky,  from  grain 283 

potatoes 283 

dairy  products  (tee  live  stock,  btiow). 
live  stock — 

cattle 284 

draft  oxen 284 

number 304 

goats,  number 804 

horses 284 

number 304 

sheep 284 

number 304 

sivino,  number 804 

governmental  encouragement  of  stock-raising 284 

importation  of  breeding  cattle,  from  England 284 

Holland 284 

stallions  for  breeding 284 

model  sheep  forms 284 

dairy  schools 284 

societies 284 

traveling  instructors  and  in8];>ector8 284 

prizes  to  breeders  284 

dairy  products 284 

operatives — 

wages 284,285 

women  as. 285 

exports — 

cereals 283 

to  Belgium 283 

France — 283 

Great  Britain 283 

Norway 283 

imports — 

rye  and  flour 283 

from  Denmark 283 

Russia. 283 

Fish  and  Fish-Cultubb— 

cod  fisheries  on  the  coast  of  Norway 4S8 

imports— 
fish— 

from  Finland  — '. 428 

anchovies— 

from  Norway 448,447,448 

crabs —  % 

from  Finland , 429 

herring — 

ftt)m  Norway 448,447 

Balmon — 

from  Finland 429 

stroemming — 

from  Finland 429 

lines  and  nets — 

from  Norway 445 
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SWEDEN— Continued. 

Macuinert—  « 

agricaltoral — 
exhibits — 

classification  of .• U 

plows — 

imitated  from  English  models 16 

sowers  102,103 

grain-drills 103 

broadcast-seeders 113 

steam-cultivating  apparatas,  imi>ortcd  from  England 62 

Swine  (see  Agriculture:  live  stock). 

SWITZERLAND  («m,  alto,  Constance,  Lake ;  Geneva;  Lausannc)- 

AOBICULTUIIB— 

I'SOTR.—Maehineri/,  implements,  etc,,  u$ed  in  agriculture  are  indexed  under  Machinery : 
agricultural,  beloto.] 

condition  of 280,281,812 

products — 

coreals 280,281,290,297 

barley 281 

production .  281,206 

oats  281 

production. 281,296 

rye 281 

production 281.200,298 

wheat 281 

Nonotto,  acclimated  in  France 263 

production 281,290 

lentils 280 

roots 280 

manufactures — 

arrowroot 280 

cassava 280 

macaroni 280 

tapioca 280 

vermicelli 280 

imports- 
cereals 281,297 

exports 

cheese 313 

live  stock- 
cattle 312,313 

number 281,304 

oxen  and  cows  used  for  farm  work 312 

declared  to  be  fond  of  music 812 

dogs — 

Saint  Bernard 328 

goats- 
number 281.304 

horses- 
number  281,304 

sheep — 

number 881,304 

exhibits 824 

swine- 
number 281,304 

r»H  AXD  FlflH-CULTUEE— 

fish  from,  acclimated  in  France— 

brdme  (attempt  unsuccessful) 461 

lavarot 457 

orfes 464 

silurus 462 

trout 468 

HOBTICULTUnE— 

grape-growing 412,413 

44  P  E — VOL  6 
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SWITZERLAND— Continued. 
Machikebt— 
agricultaral — 

exhibits,  classification  of 11 

steam-cultiyating  apparatas,  im]>ortc(l  from  £ngUuid«L 62 

field  trials  of / 13 

Sycamore  (fe0  Horticulture:  products:  trees). 
SYRIA— 

AOBICULTUBE— 

live  stock — 

Arab  horses  bred  and  exported 330 

•Fishing  Industby— 

sponges 437 

TancTou  (Soine^t-Mamc,  Franco)— 

agricultaral  machinery  manufactured — 

plows  •  18 

Tapioca  (tee  Agricnltnre :  manufkctures). 

Tarare,  French  grain-cleaning  machine,  definition  185^186 

Taxodium  {see  Horticulture:  products:  flowers). 
Taxns  (eee  Horticulture:  products:  flowers). 

Taylor,  B.C.  (Dayton,  Ohio),  horse  hay-rake 101,165 

Tayor  Manufaoturing  Company  (Westminster,  Md.),  thrasher  tested 175 

bronze  medal  awarded 8 

Tohesmensky  (Russia)— 
agricnlturo— 
live  stock — 

horses  (Orloff  breed) 832,333 

Tea  {see  Agriculture :  products). 

Tedders  («««  Machinery :  agricultural). 

Teisserenc  du  Bort,  Minister  of  Agriculture  and  Commerce,  France — 

ordered  field  trials  of  agricultural  machinery  at  the  Exposition 12, 13, 16 

witnessed  trials  of  binding-reapers 131, 182, 133 

Telescope-fish  {see  Fish). 
Tench  {see  Fish). 
Teste  (France)— 
fishing  industry — 

steam  vessels  usbig  drag-nets ^ 534 

Texel,  Island  of  (Netherlands)— 
agriculture- 
live  stock- 
sheep  exhibited 824 

Texier  &,  Flls  ( Vitr6,  France),  hand  thrashing-machine,  illustration 172*.  178 

Textile  plants  {see  Agriculture:  products). 

Thames  River  (England),  larve  from  the  mudbanks  of,  collected  and  sold  as  food  for  fish 475 

Thoophrastus  («ee  Horticulture:  products:  fiowcrs). 

Thibaut  Sl  E:6t616cr  (Sceaux,  Seine,  France),  horticultural  exhibit 364 

Thil-en-Vexin  (Euro,  France) — 

agricultural  machinery  manufactured — 

root-cutters . — 211* 

Tbirsk  (England)— 

agricultural  machinery  manuflACtured — 

mowers 150 

Thomery  (Scil)e•e^Mame,  Franco) — 
horticulture — 

garden  and  nursery  products 364 

grapes    870,881.406,407 

methods  of  training 406*.  407*,  408* 

Thorn  {see  Horticultun* :  products :  trees). 
Thrashers  {see  Machincr}- :  agricultural). 

Thorbex,  HK.&  F.  R.  (Now  York,  N.  Y.),  canned  meats  and  fish 449 

TlUandsia  {see  Horticultruro :  products :  fiowers). 

Tillyfoar,  William  McC^ombie  (Aberdeen,  Scotland),  exhibited  cattle aiO 

grand  prize  awarded 310 
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Tinaerand,  Eugtoo,  Inspector-Geneial  of  Agricultiire  (France)— 

director  of  the  sections  of  A  gricnltaro  and  Horticnltnre  at  tho  Exposition 15, 256 

advocated  field  trials  of  agricoltoral  machinery  at  Exposition 12,15 

directed  field  trials 19,43,134 

witnessed  tests  of  binding-reapen 131, 132, 134 

report  on  the  Vienna  Exposition,  1873,  referred  to 18  not* 

statement  of  the  cost  of  steam-cultivation  in  Algeria 58-58 

estimate  of  profits  in  agricultnral  operations  in  Prance 255 

Tobacco  {§ee  Agricnltnre :  products). 

Tobin,  Joseph  F.  (New  York,  N.  Y.),  manofaotorod  whalebone 448 

awarded  silver  medal 448 

ToUo  (Japan)— 

fishing  industry — 

fishing  apparatus 443 

marine  plants 443 

fish,  sun-dried 443 

mollusks 443 

Tomatoes  (tee  Horticulturo :  products :  vegetables). 

TSrfisk,  dried  cod-fish 446,447 

Tomeo  River  (Finland)- 
fisheries — 

salmon 428 

sik .* 428 

Torrey a  (CM  Horticulture :  products:  fiowers). 
Tortoiso  (see  Fish). 
Toulon  (France) — 

maritime  fisheries 527 

tunnies   534 

Toulouse  (Haute-Garonne,  France) — 

agricultural  machinery  manufactured— 

trussing  hay-presses 236*,  237* 

fishing  industry — 

utensils  manufactured 430 

Toulouse  geese  (tee  Agriculture:  live  stock). 

Toumo-orcillo,  French  hill-side  plow,  definition  of 29* 

Touronlourou-witwittio  (tee  Fish). 
Tours  (Indre-et-Loire),  France — 

agricultnral  machinery  manufactured — 
plows — 

vineyard 21<J* 

for  h illy  ground 217* 

double  mold-board   218* 

Transparent  fish  (tee  Fish). 
Travalo  (tee  Fish). 
Trees  (tee  Horticulture:  products). 
Tremblado  (Charente-Inf6rieure,  France) — 
fishing  industry — 

oysters  434 

Tresca,  A.  (France),  E6p6titeur  k  I'Institut  Agronomique,  Member  of  the  Jury,  Class  70 7 

Tresca  Fils  (Conservatoire  des  Arts  et  H6tiers,  Paris,  France),  conducted  dynamometrical 

tests  of  binding-reapers 133,135 

Trieste  (Austria)— 
fishing  industry — 

sponges 431 

Trieur,  French  grain>cleaning  machine ]  85, 188 

Trigg,  George  P.  (New  York,  N.  Y.),  boneless  cdd-fish 440 

awarded  silver  medal 449 

Trlnit6-sur-Mcr  (Morbihan,  France) — 
fishing  industry — 

oyster-cultural  apparatus 434 

productions 434 

utensils 484 

oysters. 435 

sea  shell-fish 485 
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Trisoc,  a  French  plow,  definition  of 17 

Triton  (tee  Fish). 
Tromsu  (Norway)— 
fishing  industry — 

fishoils 445 

cod.  447 

dried 447 

Tropaeolum  (fMlIorticultare:  products:  fiowers). 
Tront  («f0  Fish). 
Troycs  (Aube,  France)— 

agricultural  machinery  manufactured— 

hydraulic  wine  and  cider  presses 228,229* 

oil-presses 229*,  230 

Trufikui  (ycrsailles,  France),  horticultural  exhibit 348,364 

Trumpeter  (see  Fish). 

TUNIS- 
FISHING  IJfDUBTRT— 

coral 437 

Hachixbrt— 
agricultural- 
ancient  implements  exhibited 10 

Tunny  (tee  Fish). 
Turbot  (set  Fish). 
Turin  (Italy)— 
horticulture — 
fruits— 

*  almonds 383 

apples 376,383,404 

apricots 383 

cherries 374 

figs * 383 

grapes 383 

lemons 383 

melons 383 

oranges 383 

I>eaches 375,383 

pears 878,888 

plums 383 

TURKEY— 

Agricultitbb— 

condition 289 

land  cultivated 289 

products — 

cereals 289 

production 280,296,297 

barley 289 

production 289,296 

com 289 

production 289,296 

oats 289 

production 289, 296 

rice 289 

.  production 289 

rye 280 

production ^ 289,296 

wheat 289 

production 289,296 

Fl8H  AKD  FlBri-CULTURE— 

ombre,  acclimated  in  Franco 470 

MACBRnERY— 

agricultural — 

steam-cultivating  apparatus fi3 

imported  from  England C2 

Turkeys  (tee  Agriculture:  livo  stock). 

Turnips  (««e  Agriculture:  products;  aUo,  Iloriicultnre :  products:  regetablea). 
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Turn- wrest  plow,  definition  of 92 

Turtle  {tee  Fish). 

Tyrol  (tee  Aastria-Hongaiy :  provinces). 

Ule4  River  (Finland)— 

fisheries  of 427 

salmon 427,428 

legal  protection  of,  during  spawning  season 427 

sik 428 

Uleftborg  (Finland)— 
fishing  industry^ 

preserved  fish 430 

Umber  (tee  Fish). 
UNITED  STATES- 

AORICULTUBK— 

[SofTR.— Machinery,  implementt^  etc.,  need  in  offrieuUure  are  indexed  under  Machinery: 
agricultural,  below.] 

exhibit  inadequate 250,200,305,325 

insufficient  time  for  preparation 2C0 

no  efforts  by  governors  of  States  to  participate 2tiO 

Oregon  sent  the  only  collective  State  exhibit 259,200 

systems  of  cultivation — 

low  cultivation  necessitated  by  economic  conditions 255, 256 

return  on  capital  invested • 255 

proportion  ofland  to  agricultural  population 255 

livestock 255,256 

products  to  population 296, 297 

cereal  products  to  those  of  Europe 290,297 

improvements  suggested  by  European  practice- 
use  of  steam-cultivating  apparatus 53,  C2, 03 

discredited  by  early  experiments 60 

agricultural  engines ^ 17^.  1 82 

straw  for  fuel 182 

horso-powcrs 107, 109 

fertilizers  . 114 

economy  of  manure 239,305 

culture  of  sugar-beets 49 

Incem 265 

ensilage  of  maize  aud  fudder 243,248,249,251,252,254 

keeping  animals  in  stalls  or  yards 239 

waste  in  feuciog 330 

straw  for  feed 167,239 

•perativcs — 

labor  of,  more  productive  than  in  Europe 255 

products — 

annual  value 255 

cereals 296. 297 

barley 200 

buckwheat 29C 

corn  (maize) 2(50, 296 

oats 296 

rye 290 

wheat 259,296 

roots- 
climate  not  adapted  to 206 

manufactures- 
cider 225 

olivoK)il 225 

wine 225 

expoats— 

variety  of 200 

com  (maize),  to  France 263 

meat,  to  France 298 

Great  Britain * 298 
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UlflTED  STATES— Continued. 

AOBICULTUnS— 

live  stock — 

nmnber  of  domestic  animala 256,260,808,804,305,824,325 

exhibit  inadequate 805,325 

great  natural  advantages  for  breeding 806,826,826 

breeding  neglected 805,324,825,326 

wasteful  methods ;  disregard  of  fertilisers 239,805 

insufficien  t  number 305, 325, 326 

ignorance  in  selecting  and  crossing  breeds 318, 326, 837, 338, 840, 841 

unsltillful  feeding 208 

asses  and  mules- 
number 804 

cattle- 
number 235,266,804 

fbreign  breeds  acclimated  and  bred- 
Ayrshire,  from  Scotland 310 

Durham  (short-horn),  from  England 306 

Hereford,  from  England 308 

Holstein  or  Hollandaise,  from  the  Netherlands 311 

breeds  that  might  profitably  be  introdnoed— 

Eyloes  or  West  Highland,  from  Scotland  (for  mountainous  districts) 308 

Norman  (for  the  dairy) 315 

Suffolk,  from  England  ( for  cold  climates) 800 

Swiss  (for  mountainous  districts,  without  grain  food) 313 

Welsh  (for  mountainous  districts) 308 

methods  of  keeping — 

less  careftil  than  in  Europe 818 

wastefnl 239,805 

lossofmanurc 239,805 

soiling  verttu  pasturage 239 

value  of  animals  slaughtered 255 

exports  of  meat  and  fat  cattle 296,826 

dogs- 
value  of,  not  appreciated 328 

horses- 
number 265,256,304 

few  of  any  defined  breed... 837,388 

American  trotter 331,832 

descended  from  English  race*horse 831 

poultry 326,827 

similar  to  European  varieties 327 

turkeys  exported  and  bred  in  Ireland 327 

sheep- 
number 256, 304. 324 

foreign  breeds  acclimated  and  bred- 
Merino,  from  Spain 319. 323 

Leicester,  from  England 323 

breeds  that  might  profitably  be  introduced— 

M6tis-M£rino,  from  France  (for  both  mutton  and  wool) 320, 821 

Southdowns,  from  England  (for  the  Western  prairies) 322 

breeding  neglecte<l 324, 325 

swine — 

number 256,304 

approved  English  and  European  varieties  acclimated  and  bred 325 

exportof  pork 326 

Fish  and  Fish-Culturb— 

exhibit 448,449,477.470 

inadequate 4"J1,422,47T 

no  exhibit  of  fish-cultural  processes 422.  477 

manufkcturea — 

fishing  tackle,  lines,  flies 448 

whalebone 448 

foodproducts 478,479 

fish  and  oysters,  canned,  pickled,  etc 449,477,479 
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UNITBD  BTATES-OoDtiiiaed. 
Fish  and  Fibu-cultuus— 

work  of  Unitecl  States  Commiasiooer  of  Fisheries — 

acclimated  carp  in  United  States 463 

gourami  (from  India) 471 

tench 4fi7 

artificial  propagation  of  cod 481 

supplied  35,000  eggs  of  California  salmon  to  the  Soci^tu  d'Acclimatation,  of  Franco.  455, 456 

roports  of,  referred  to  471, 478, 486 

appHratufl,  processes^  etc. — 

transporting  salmon  eggs  from  California  to  Franco 455, 456, 512 

shad  across  tho  Atlantic  nnsaccessfol 405 

hatching  apparatoa  imitated  in  France 500,510 

Grermany 509,510 

Williamson's  California  apparatus 509, 510* 

fish-cultural  establishments  nnsuoceasful,  in  consequence  of  unintelligent   feeding 

offish 474,475 

fish— 

carp 465 

catfish 470 

dams 449 

cod 449.481,530 

flounders 480 

fundulus 470 

gourami 471 

herring 529 

lobsters  : 449 

mackerel 494 

menhaden 494 

oysters 449 

salmon 449,455,450 

shad 475 

tench 467 

whiteflah 475 

fisheries— 

for  flounders:  use  of  the  French  trawl-not  dcsliable 480 

cod 481 

on  "the banks" 481,530 

inshore 481 

herring 529 

off  Newfoundland 529 

mackerel  and  menhaden:  need  of  telegraphic  bulletins  such  as  are  supplied  b}' 

tho  Government  of  Norway 494 

protection  of  fish  streams  needed 514 

HoancuLTUBs— 

exhibit  inadetiuato 345 

list  of  exhibitors  (of  tools  and  implements) 365 

models  of  fruits,  by  United  States  Department  of  Agriculture 363, 386 

fruits- 
apples — 

of  difiereut  varieties  from  European 376, 386 

apricots — 

su  perior  to  French 376 

cherries— 

the  '*6uvemor  Wood,"  originated  in  Ohio,  acclimated  in  France  as  **  an  Euglish 
variety" 374 

flgti- 

method  of  protecting  trees  in  winter 385 

grapes- 
cultivation  of 405,407,411 

less  careful  than  in  France 407 

varieties 1 379,411,412 

w  incs  from,  disliked  in  France 412 

yinej  sent  for  exhibition  destroyed  by  the  Exposition  authorities,  from  fear  of 
introducing  the  phylloxera  vastatrix  345 
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UNITED  STATES— Continued. 

HOKTlCULTUaK— 

fruits—- 
grapes — 

vines  sent  for  exhibition  destroyed  by  the  Exposition  authoiitiet,  etc— 

acclimated  in  France  as  being  exempt  from  the  phylloxera 345, 840, 408^12 

varieties  acclimated  in  France 879,411,412 

neotarine»— 

superior  to  French 376 

peaches — 

superior  to  French 376 

plums — 

injured  by  the  curculio 374 

strawberries- 
vines  sent  for  exhibition  destroyed  before  the  Exposition  opened 345 

unsuccessful  attempt  to  acclimate  Mexican  vines 374 

vegetables — 
potatoes- 
exhibits 388,404 

superior  to  those  of  Europe 388,404 

tools  and  implements — 

exhibits 365 

superior  to  French 398,30) 

exported  to  France 898,399 

Kachinebt  (including  tools,  implements,  appliances,  processes)— 
agricultural — 

exhibits  of 120 

chissification 11,25 

plows- 
different  firom  English  and  French 1(» 

less  variety  of  styles  and  sizes 18,19 

local  varieties 19 

revolving  mold-board  copied  in  England 25 

rod-beam,  skim-colter 25*.  26 

wheelless  (swing)  plows  peculiar  to  United  States 26 

iron  beam 26*,  27, 28 

wooden  beam,  center-lover 27*.  28 

Beese  combination 28" 

hillside 28,29,30* 

sulky-plow 39,40* 

peculiar  to  United  States 39 

gang  plows 39, 43*,  48 

potato-diggers 49, 50, 51* 

ditching-machines 38 

cultivators — 

different  from  English  and  French 90, 92, 93 

"Peerless" 92,93*  91 

harrowfr— 

less  variety  than  in  Europe 95 

not  exhibited 98 

recent  improvements,  disks 98 

land-rollers — 

less  used  than  in  Europe 99 

not  exhibited 101 

seeding  and  sowing  machines 102-114 

superior  to  European 102, 103, 105, 100 

force-feed 102, 103, 106M07 

change-wbotil 108* 

grain-drills 103,104, 105*,  106. 113, 114 

india-rubber  conductor  imitated  from  Eugland 108 

broadcast- sowers 111,113 

fertilizer-sowers 114* 

harvesters — 

American  superiority  in 120,141,147,148 

binding-reapers 123-137,  124M2C*,  130*,!  32*.  13C* 
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UNITED  STATES— Contlnned. 
Machikebt— 
agricultaral — 
exhibits  of— 
harve«ter»— 

reapers 141-149. 142*.  143*,  149* 

mowers 150*-155i  151*.  152*,  163* 

lawn-mowers 156 

hay-rakes 1(50-165* 

lighter  and  cheaper  than  European ICO 

copied  in  England 1  CO,  162 

self-discharging 101,162,165 

thrashing-machines — 

American  pattern  not  applicable  in  Europe  because  it  destroys  the  straw  .  171, 175 

more  rapid  and  efficient  than  European 171,173 

tests  ^n  Enghind  in  1853 171,173 

grain-cleaners — 

less  variety  than  in  Fnmce    185, 186 

straw-cutters — 

more  varied  than  in  Europe 200 

root  cutters  and  washers — 

little  used  in  United  States 206 

must  and  wine  heaters 224 

hay  and  baling  presses 235,236 

superior  to  European  in  larger  sizes 235 

hedge-trimmers 280 

ensilage-cutter 249 

field  trials  of 12-15,140 

of  harvesting  machines,  at  Marmont,  July  22  and  2ri 13,14, 121* 

binding-reapers 12^-140 

dynamometrical  trials 134, 135 

reapers 141-144 

mowers 150-155 

hay-rakes 160,161 

of  plows,  cultivators,  etc.,  at  Petit-Bourg,  July  29 14, 17 

hand  and  horse  plows 17, 18, 26, 27, 30, 40 

dynamometrical  tests,  August  6 17,40,41,42 

ditching-machine .* ,. 18,38 

sowers 102 

of  thrashing-machines,  hay-presses,  etc.,  at  the  Esplanade  des  Invalides.  Au- 
gust 4 14,175,235 

C ALIFOBNIA  (tee,  alto,  McClond  River,  San  l^'rancisco)— 

AOBICULTURB— 

cultivation  of  the  olive 225 

FiBH-CULTURB— 

35,000  salmon  eggs  (salmo  quinnat)  trom  McClond  River  sent  by  the  United 
States  Commissioner  of  Fisheries  to  the  Soci6t6  d'Acclimatation  of  France; 
hatched  in  the  aquarium  of  the  Trocad6ro.  Paris,  and  2fl,CO0  young  fish  distrib- 
uted in  French  rivers 455, 456 

Williamson's  fish-hatching  apparatus 509, 510* 

imitated  in  Franco  and  Germany 609, 510 

CONNECTICUT  (tee  Hartford,  Middlotown). 
ILLINOIS  (tee  Batavia,  Chicago,  Moline). 
MAINE  (tee  Portland). 

MARYLAND  (tee,  alto,  Baltimore,  Oakland  Manor,  Westminster)— 
Agriculture— 

ensilage  of  com  (maize) 248,254 

MASSACHUSETTS  (tee,  alto,  Billcrica,  Boston,  Brookline,Winchendon, Winning  Farms)— 
Agriculture— 

ensilage  of  com  (maize) 251, 254 

MICHIGAN  (tee  Albion). 
NEW  JERSEY  (see  Newark). 

NEW  YORK  (tee  Albany,  Macedon, 

Anbum,  Nowburgh, 

Brockport,  New  York  City). 

Hoosick  Fall& 
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UNITED  STATBS-Continued. 

OHIO  (tee,  aUo,  Alliance.  Canton,  Chillicothe,  Dayton,  Springfield)— 

HOBTICULTURK— 

fruit — 

cberrioa:  the  "Governor  Wood,"  originAted at  Bookport,  aoolimatad in  France 

as  an  "  English  variety  " 374 

figs:  method  of  protecting  trees  in  winter 885 

grapes,  cultivation  of 405, 411 

vuieties 411 

OREGrON  (see,  aUo,  Forthind)— 
Aguiculture— 

collective  exhibit  by  the  Oregon  State  Commission 250,  ^W 

only  adequate  exhibit  from  the  United  States 280 

PENNSYLVANIA  (we  MeadviUe,  Pbihidelphia,  Pittsburgh,  York). 
VERMONT  (»ee  Rutland.  Saint  Johnsbury). 
WISCONSIN  (»ee  Racine). 
United  States  Commission  of  Fish  and  Fisheries  (Washington,  D.  C.) — 

acclimation  of  carp    465 

gonrami  (from  India) 471 

tench 467 

artificial  propagation  of  cod 481 

supply  of  salmon  eggs  to  the  Soci6t6  d' Acclimatation  of  France 455, 456 

United  States  Department  of  Agriculture  (Washington,  D.  C.) — 
collective  exhibit — 

grand  prize  awarded  to 8 

models  of  fruit  365^386 

United  States  Windmill,  Engine,  and  Pump  Company  (Batavia,  Dl.),  exhibit  by 7 

windmill  and  pump :  silver  medal  awarded  to 8 

Universal  Exhibition  (see  International  Exhibition). 
URUGUAY— 

FlSUIlfO  IKDUSTRT— 

dip-nets  exhibited 480 

Valck-Virey  (Sain^Di6,  Franco),  plow  tested 18 

Vallerand,  J.  (Franw),  horticultural  exhibits 372 

Vallo  (Norway) — 
fishing  industry- 
floats  (glass)  for  nets 445 

Vanne  River  (France) — 

furnishes  water-supply  of  Paris 450 

water  of,  used  in  aquarium  of  the  Trocad6ro 450,455 

temperature  of 460, 455 

too  cold  for  batrachians .• 400 

barbel 461 

constituents  of 455 

lime 457,465 

deposited  on  scales  of  the  carp 405 

not  nutritious 460, 468 

deficient  in  oxygen 462, 463, 468 

destroys  the  sOurus 462, 463 

Vannes  (Morbihan.  France)— 
fishing  industry— 

oyster-cultural  apparatus 434 

productions 434 

utensils 4*4 

Varsovie  (see  Warsaw). 

Vegetables  (see  Agriculture :  products :  alao^  Horticulture :  products). 

Veiteh  (James)  &  Sons  (London,  England)  horticultural  exhibit 404 

Vond6o  (France)  — 
agriculture — 

cattle 318 

Verbena  (fM  Horticulture:  products:  flowers). 

Vermicelli  (see  Agriculture :  manufactures). 

Vermont  (see  United  States). 

Yemhes  (Saint*Izaire,  France)  plow  tested 18 
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Verona  (Italy) — 
fishing  intlostry — 

nets  of  flax  and  silk **3 

Veronica  (see  Horticulture :  products :  flowers). 
Versailles  (France) — 
horticulture — 

gard«^n  end  nursery  products 364 

Nurseries  of  the  Trianon 364 

National  School  of  Horticulture — 

horticultural  exhibit 364 

frui to  exhibited— 

grapes 379 

pears 378 

methods  of  growing 407 

International  Fruit  and  Flower  Exhibition  held  at  (August,  1878) 376, 402-405 

exhibit  of  apples 376 

unnatural  trimming  of  trees 400 

VAve,  Adolphe  (Avignon,  France)  grain-cleaners , 186 

Viborg  (Denmark)— 
fishing  industry — 

Ashing  apparatus 425 

publications  on  pisciculture 425 

Vibnmum  (M0  Horticulture :  products:  flowers). 
Victoria  (see  Great  Britain:  colonies :  Australia). 

Victoria,  Queen,  exhibited  cattle 306 

HerefordbuU 307 

Vienna  Exposition  («m  International  Exhibitions). 
Vienne  River  (France)— 
fishing  industry- 
stocked  with  salmon  fh>m  California 456 

Vierzon  (Cher,  France) — 

agricultural  machinery  manufactured — 

hollers  for  clover,  lucem,  etc  183^184 

thrashing-machines 175, 170* 

Ville-en-Bois  (Loire-Inf6rieure,  France)-- 
flshing  industry— ' 
fish- 
preserved  432 

sardines 432 

Villeneuve-sur-Lot  (Lot-et-6aronne,  France) — 
fishing  industry — 

oyster-cultural  appliances 436 

earthenware  borders  for  hurdles   436 

Villiers-au-Flos  (Pasde-Calais.  Franco)— 
agricultural  machinery  manufactured — 

plows 18 

Vilmorin.  Andrienx,  &  Co.  (Paris,  France),  horticultural  exhibits 348, 350, 304, 860 

Vilmorin,  Henry,  member  of  the  Tribunal  of  Commerce  and  Secretary  of  the  Central  Horticul- 
tural Society  of  France- 
reporter  of  the  commission  to  investigate  the  utilization  of  Paris  sewage  in  horticultural 

operations  (1877) 415,417 

acknowledgments  to 418 

Vinca  (1W  Horticulture :  products:  flowers). 

Vineland,  discovery  of,  by  the  Norsemen 482 

Vineyards  («««  Agriculture:  products:  grapes). 
Violets  {see  Horticulture  :  products:  flowers). 
Vitr6  (Ille-et-Vilaine,  France)— 

agricultural  machinery  manufactured— 

hand-thrashing  machines 172^,  173 

Vlvier  (Ule-et-Vilaine,  France)— 
flshing  industry- 
oysters  433 

Vlaardingen  (Netherlands) 
flshing  industry— 

neto 444 

Voirin  (Manois,  France),  plow  tested 18 
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